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PREFACE TO FIRST EDITION. 



It seems strange that, while in almost every branch of 
our national manufactures there are printed works for 
the instruction and guidance of those employed, there 
should be none on Flax, Tow, and Jute Spinning. It 
may without injustice be said that the majority of our 
overseers know only what on the subject they can 
glean from conversation with those who have acquired 
the necessary knowledge by years of labour. Oral in- 
formation on any subject, especially if difficult to obtain, 
must of necessity be more or less imperfect, since it 
requires patient and close study to acquire a thorough 
knowledge of the various parts of the machinery, their 
relations to each other, the points of dependence of the 
several parts, tabulated calculations, rules for deter- 
mining relative speeds, &c. It was the consideration 
of these facts that prompted me to come forward with 
the hints contained in these pages, which, however 
imperfect, will, I trust, be of service to those who may 
have to struggle through the technical difficulties of 
our trade. 

PETER SHARP. 
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Draft from Lea and Weight of Rove ; Rule to find Draft 



CONTENTS. 7 

PAGE 

from Weight of 100 yards in dra. ; Rule to find Draft with 
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INTRODUCTION. 

Flax: its Cultivation, and Treatment prior to 
Spinning. 

Had my experience of the spinning trade been limited 
to Ireland I should not have attempted in these pages 
to give a description of the 'cultivation of flax and the 
various processes through which it passes previous to 
reaching the spinner, as its cultivation in that country 
is so general that few persons residing there can fail 
to acquire a knowledge of the growing of flax and 
its treatment prior to its leaving the hands of the 
farmer. In Scotland and England it is different ; the 
plant is rarely cultivated in these countries, hence it is 
almost impossible to practically acquire this knowledge. 
Under these circumstances, it may add to the interest 
of this work if we give a short description of the flax 
plant, and the manner in which it is grown and mani- 
pulated previous to its coming into the hands of the 
spinner. 

~ The botanical name of the flax plant, which is so much 

cultivated all over the world, growing wild in Egypt 
and some parts of Asia, is Linum Usitatissimum. It is an 
annual. It is cultivated in this countiy in summer ; in 
Egypt it ripens and comes to perfection in the winter. 
The Linum Catharticum is the only plant of this family 
indigenous to these countries. As its name implies, it 
possesses laxative and diuretic properties, and is still 
occasionally gathered and administered as a domestic 
medicine. In Latin the generic name is linum, in 
Greek it is linon, in German lein, in French lin 9 in Irish 
ten, in Welsh llin 9 in Russian lenn; in Scottish, anciently 
lin, now lint; in Egyptian, according to Dr Birch, it 
was shenu. 
B 
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The flax plant grows to a height of from three to four 
feet under cultivation ; the stem branches more or less 
according to the degree to which it is crowded by the 
other plants. The leaves are alternate, linear, lanceolate, 
and, like the stem, smooth. The flowers, arranged in 
a loose panicle, are about an inch in diameter. The parts 
of the flower are very regular, and are all in fives. The 
calyx consists of five green sepals ; the petals are large, 
of a fine purplish blue colour, and fall very soon after 
the flower opens. Within the petals are five stamens 
surrounding the pistil, which consists of an ovary and 
five separate styles. The ovary, or lower part of the 
pistil, in ripening becomes the seed vessel or boll. 

^As it matures the styles fall away, leaving a little 
point at the top of the boll. When the young ovary 
is cut through at flowering time it only shows five 
cells or divisions, with two ovules in each. As the 
ovules mature to become seeds a partition is formed 
through each of these cells or divisions, so that the ripe 
boll, when cut open, appears ten-celled, with a seed in 

^jeach cell. The seed is too well known to require 
description. Its skin is smooth and polished, being 
covered with a kind of mucilage, which is readily soluble ' 
in hot water. This mucilage, dissolved in water, is 
popularly used, under the name of "flax-seed tea," as a 
bland and soothing drink in various inflammatory dis- 
eases. The seeds contain a large quantity of oil, and the 
plant is often cultivated for this product alone^ By 
cold expression 18 to 20 per cent, of oil is obtained, 
and by the aid of heat 22 to 27 per cent. The seeds 
are usually heated before they are pressed, as the yield 
of oil is greater, and it is much freer of mucilage than 
that obtained by pressing the seeds without heat. The 
most powerful hydraulic presses are used in expressing 
the oil from flax seed, the seed being previously 
bruised by heavy rollers ; and the product, the Unseed 
oil, is largely used in painting. When exposed to 
the air it gradually thickens, and finally dries into a 
hard transparent varnish. This drying property, which 
makes it so useful in painting, is due to the absorp- 
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lion of oxygen from the air, and this tendency is 
much increased by boiling it with litharge and other 
substances. This oil, just as it comes from the press, is 
knownin commerce as "raw oil," while the other is called 
*' boiled oil." The cake left in the press after the oil has 
been extracted is known as oilcake, and is much used as 
a, food for cattle. \ It ip, however, the fibre which gives 
the flax plant its greatest value. A stem of the plant 
liaving been cut across, we find the centre occupied by 
pith ; outside this is a layer of ordinary woody fibres ; 
then the liber or inner bark, which consists of very ) 
long and remarkably tough fibres ; and, outside all, a 
bark covered by a skin or epidermis. The object of all 
the processes of rotting, breaking, scutching, &c, is 
to separate the fibres of the liber or inner bark from 
all the other—portions. Ireland is the only one of 
our three countries which grows flax to any extent; 
Scotland grows none (although attempts are now being 
made to reintroduce its cultivation), and England very^,.. 
little. The selection of proper soil for flax is an im- 
portant matter ; a sound, deep, friable loam is generally 
accepted as the best. I do not profess to know, and if 
I did it would not be my province to go into the flax 
agriculturist's experience of the soil which grows the 
T)est and most profitable crops : it is sufficient to know 
that flax requires the same care in this respect that 
any of our ordinary cereals do. The preparation of the 
soil is another important matter, but I may say, as in 
the last case, that the primary preparations are similar 
to those of ordinary grain crops. The seed generally 
used in Ireland is Riga and Dutch, very little Home- 
grown being sown. On the thickness of the sowing, 
however, depends to a certain extent the quality of the 
fibre, 2 to 2£ bushels per English statute acre being an 
average. When flax is grown principally for the seed, 
it is sown thinly ; and a characteristic of the flax plant 
is that, when sown thin, it. throws out a great number of 
branches in bush form, rendering the fibre coarse, but 
igiving a large yield of seed. When sown thickly, it 
grows in the form of a straight stalk, with only small 
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leaves branching out at short intervals, and on the top 
it carries only a few seed bolls. I After the flax attains 
one or two inches in height, it is Aarefully weeded, every 
precaution being taken to avoid crushing the young 
plant during the process. After this, little attention 
is needed until the flax attains its full growth. The 
proper time to pull the flax is a much disputed point. 
The state of the bolls is the means by which it is 
generally determined, some pulling it when they are in 
an almost green state, others when they turn yellow, 
while the majority pull it when in a medium state. By 
early pulling a fine quality of fibre is obtained. In the 
oldest state a greater yield is obtained, but the medium 
produces the greatest possible amount of fibre com- 
patible with a good marketable quality. Some deter- 
mine the state of the flax by the appearance of the 
stalk, and begin pulling when from one-third to two- 
thirds of the stalk is yellow from the bottom. 
**•— Instead of cutting the flax, like other cereal crops, 
the stalks are pulled, which is a simple process, the 
plants being caught near the middle with the right 
hand and pulled or jerked out by the root, the root 
being only two or three inches long. Care must be 
exercised in keeping the roots all even, as otherwise 
a great amount of unnecessary work is added to 
the subsequent processes, and hacklers know how 
troublesome badly handled and uneven flax is to deal 
with. In this matter of evenness Archangel flax is 
the best cared for among Russian flaxes. Continental 
flaxes, such as Flemish or French, are also usually very 
well handled. Up to this stage flax cultivation gene- 
rally is much the same, but the subsequent processes 
vary in detail in the same and different countries. 
In order to free the fibre from the woody part, or rather 
to remove the gummy substance which causes them to 
adhere, rotting the woody part is resorted to. For this 
purpose the flax is put into dams filled with water, 
these are called retting or rotting dams, and this 
process is by far the most delicate operation the flax 
undergoes. Referring to the description of the plant 
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previously given, the fibre is shown to be on the outside, 
so to speak, and not on the inside, as is often supposed, 
andhence the great difficulty in getting rid of this wood. 

Retting dams vary in size ; in Ireland they are gene- 
rally about twenty-five feet long by ten feet wide and 
four feet deep. They must be thoroughly watertight, 
and after the flax is put in no water is admitted or run 
off until the flax is taken out. Water containing lime 
is always avoided, and iron in it gives the flax a rusty, 
or what spinners call a foxy, colour. 

The colour is also affected by other causes. Much de- 
pends on the nature of the soil in which the dam is. In 
Ireland a rich blue, or what is called a clay colour, is 
liked best. The beets or sheaves are now put into the 
dam in rows, roots downwards, one row above the other 
until the dam is full, then ' they are covered with rag- 
weeds and sods, and sunk with stones until the flax 
is below the surface. Now comes the necessity for close 
attention on the part of the farmer. If the weather is 
warm fermentation sets in after a day or two, and the > 
flax is generally ready for taking out on the thirteenth 
or fourteenth day. About this time take three or four 
reeds, and you will find that they are covered with 
a greenish substance. If the fibre can be removed 
from the surface by delicately passing it through the 
finger and thumb, it is an unmistakeable sign that it is 
in a condition to leave the dam. Again, if by gently 
bending them over the forefinger the woody part 
starts from the fibre, it is clearly in a condition to be 
taken out. Another way is to take ten inches or so 
of the stalk, and, if ready, the wood or bone should 
draw out clean from the fibre without breaking. The 
beets are then distributed at convenient distances across 
a field, and spread out thinly and evenly in rows. 
A process of steeping in tanks in hot water has been 
tried by Schenk, &c, and indeed English flax, which is 
principally grown about Selby, in Yorkshire, is hot- 
water steeped, and a great many different ways have 
been suggested and tried to make this operation safer 
and surer. 



22 FLAX, TOW, AND JUTE SPINNING. 

A day or two after being spread the fibre is very un- 
willing to leave the wood, but in another day or two it 
contracts, and by rubbing between the fingers the wood 
will crack and fly off; then it is ready for lifting, 
tying in bunches, and storing for the scutch-mill .. 
Another method, and one which is said to improve the 
quality of the flax, is to put it in stooks in the field and 
dry it ; stack it until the succeeding year, and then 
put it through steeping and grassing as before. The 
best flax got from the Continent (Courtrai) is steeped in 
running water — the river Lys— which, although not 
stagnant, has the property of causing fermentation, and 
gives it a fine cream colour.. The finest qualities of this- 
flax, after being steeped and dried, are stacked until the 
following year, and then steeped a second time. The 
highest price for this flax would now be about £160 
per ton, but flax has been bought for a special purpose, 
costing £235 per ton, a great contrast when compared 
with low Russian at, say, £24. 

Scutching. -We now come to the scutching — a process, 
for separating the wood from the fibre, and most of us 
know that very often it is not well done. There are two 
ways adopted, mill or power, and hand-scutching. In 
Ireland it is mostly mill-scutched, and the process is as. 
follows : — The flax is taken to the mill after grassing, and 
its first process is to go through three fluted iron rollers- 
for the purpose of breaking the wood into small bits, leav- 
ing the stalks pliable and so manageable by the scutching 
handle. This machine is very simple in construction. 
On a shaft driven by water or steam, making about 200 
revolutions per minute, we have the handle, which is- 
similar in appearance to the blade of a wind-mill, having 
three blades made of wood, and, like a butcher's chopper* 
thick at the back and tapering on one side to a pretty 
sharp edge, the plain side being placed next the stock. 
This handle is made to revolve close to a wooden or 
metal upright stock, at the back of which thB man stands,, 
putting the flax over the top and allowing the blades to 
strike it and so clear off the wood. On the Continent 
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flax is principally hand-scutched. In some parts of 
Ireland the hand-scutching system prevails, but as 
practised there it is injurious to the flax. This pro- 
cess is as follows : — The flax is taken, after being on 
the grass, and spread over a rack, underneath which 
is placed a low fire of peats, which causes the woody 
part to become brittle, but at the same time robs 
the fibre of a certain amount of its oily nature, 
which, of course, deteriorates its value. It is then 
placed on a fluted hardwood board called a flax breaker, 
and another board is made to close on it, thus break- 
ing the wood which has been rendered extra brittle 
by fire. It is then placed on a wooden erection and 
scutched by hand. On the Continent they are much 
more careful. They use no fire, and clean the fibre 
with much patience, diligence, and care, especially in 
Holland, Belgium, and France, thus obtaining a higher 

Erice. The Eussians generally prepare their flax very 
adly, and attempts are being made to get the Russian 
Government to disseminate better knowledge as to its 
proper manipulation. 



For the following tables we are indebted to 
Secretary of the Flax Supply Association, Belfast :- 



the 



Flax Grown in Europe. 



Countries. 



Statute Acres. 



Stones per Acre. Tons. 



Austria, . . 
Hungary, 
Belgium, . 
France,... 
Germany, 
Holland, . 

Italy, 

Russia, ... 
Poland,... 
Caucasia, 
Ireland, .. 



178,366 


49*20 


54,852 


50,417 


40 98 


12,915 


53,545 


— 


~ 


66,398 


56 07 


23,356 


83,147 


— 


— 


36,531 


35-98 


8,115 


129,310 


24-74 


20,000 


3,788,197 


2100 


497,341 


97,802 


34-62 


21,167 


450,268 


15-30 


43,041 


46,158 


34-92 


10,073 
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Flax Grown in Ireland. 





Acres under 
Flax. 


Yield per Acre. 

Stones. 


Tons. 


1895 


95,202 
72,253 
45,576 
34,489 
34,989 
47,451 
55,442 
49,742 
44,685 
44,293 
52,412 
46,158 


21-80 
24 02 
23*93 
29 14 
30*83 
31-96 
36 93 
35-30 
28-87 
2915 
28*40 
34 92 


12,972 


1896 


10,844 


1897 * 


6,818 


1898 


6,281 


1899 


6,743 


1900 


9,479 


1901 


12,797 


1902 


10,975 


1903 


8,064 


1904 


8,069 


Average 


9,304 


1905 


10,073 







Imports and Exports of Flax, Ireland. 



Irish 
Production. 


Imports. 


Exports. 


Net Supply. 


Tons. 


Tons. 


Tons. 


Tons. 


12,972 


35,506 


5,253 


43,225 


10,844 


36,650 


4,565 


42,929 


6,818 


37,715 


4,446 


40,087 


6,281 


34,440 


3,634 


37,087 


6,743 


40,145 


3,438 


43,450 


9,479 


31,563 


3,789 


37,253 


12,797 


28,785 


3,839 


37,743 


10,975 


29,727 


4,129 


36,573 


8,064 


38,168 


3,487 


42,745 


8,069 


33,024 


3,446 


37,647 


9,304 


34,572 


4,002 


39,874 


10,073 


40,063 


2,771 


47,365 



1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

Average, 
1905 
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A Short History of Flax Spinning. 

Having given an idea of the manner iiuwhich flax is 
cultivated and treated before coming to us, I can 
hardly refrain from giving a few particulars of the 
history of the art of spinning. We have proof of the 
antiquity of the art of spinning and the appliances used 
from the representations on the tombs of Egypt. These 
sculptured representations are of women spinning with 
the spindle and distaff, and are of a very ancient date, 
stretching back to the days of Moses, and even beyond. 
There can be little doubt that when the children of 
Israel were resident in Egypt they acquired some of 
the proficiency in the art of spinning for which the 
Egyptians were distinguished; for they had scarcely 
left Egypt when we are told (Ex. xxxv. 25) that " all 
the women that were wise-hearted did spin with their 
hands, and brought that which they had spun, both of 
blue, and of purple, and of scarlet, and fine linen, to 
adorn the tabernacle in the wilderness." When Pharaoh 
wished to honour Joseph " he took his ring from off his 
hand, and put it upon Joseph's hand, and arrayed him 
in vestures of fine linen " (Gen. xli. 42). The spindle 
and distaff spread all over the world, and were found 
with almost all people ; yet simple as the spindle and 
distaff were, some tribes never made the discovery, 
but continued twisting fibres by rolling them between 
the palm and thigh. At the discoveries of the Lake 
dwellings in Switzerland, in 1865, spindles to the num- 
ber of about forty were discovered that must have 
been at least 3000 years old. As to the time of the 
introduction of the spinning-wheel we have evidence 
from a manuscript in the British Museum of its in- 
vention about the beginning of the 14th century. In 
it a woman is represented standing and moving the 
wheel with the right hand. Two centuries later, 1533, 
the wheel at which the spinner sat and turned with her 
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foot was said to have been invented by a citizen of 
Brunswick. This was a great advance; but im- 
provements continued to be made on it from time to 
time, and the greatest was the discovery of the two- 
handed wheel, which enabled the spinner to spin two 
threads at once, made about the year 1764. Notwith- 
standing the great superiority of this wheel over all 
previous methods, the spindle and distaff continued 
in common use in these countries down to the beginning 
of this century, and even to recent years. Mr E. B. 
Taylor, in his " Early History of Mankind" (1865), says 
that a few years ago a woman was seen by a friend of 
his in the Island of Islay spinning flax with a spindle, 
which was simply a bit of stick with a potato stuck on 
the end of it. 

The first mill for spinning flax by machinery was. 
erected at Darlington, in the county of Durham. In 
the year 1787 John Kendrew, optician, and Thomas 
Ponthouse, clockmaker, encouraged by the successful 
spinning of cotton by machinery, applied for a patent 
for the spinning of flax, hemp, tow, and wool, which they 
obtained, and immediately thereafter a mill was erected 
by them. The first spinning mill erected in Scotland 
(for flax) was at Brighton, near Glamis, in the year 
1790. The first in Ireland was at Cork, some ten years 
later. About the same time two small mills were 
erected in the county of Antrim, one near Ballymena 
and one at Crumlin. In 1829 the first movement was 
made to introduce flax spinning by steam power in the 
capital of Ulster. 

The art of spinning by machinery has been brought 
almost to perfection: the old-fashioned ways of our 
grandmothers are fast disappearing ; if indeed they are 
not entirely things of the past. We have nx>w enormous 
mills, spinning, in some cases, as much yarn per day as 
would go round the world two, three, or four times, 
with a regularity in size and evenness which is beyond 
the powers of the spinning-wheel, not to speak of the 
spindle and distaff, with labour comparatively nothing 
to the many hours of hand-work formerly required to do 
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what is now looked upon as a trifle. Yet, with all our 
improvements in flax machinery, we are not able to 
surpass, if indeed we can equal, the spinning feats 
of the ancient Egyptians. A corslet of linen, pre- 
sented by Amasis, king of Egypt, to the Lacede- 
monians, was ornamented with numerous figures of 
animals worked in gold. Each thread of the corslet 
" was worthy," the ancient historian Herodotus tells us, 
" of admiration ; for, though very fine, every one was com- 
posed of 360 other threads, all distinct." " The spin- 
ning," he adds, "was so marvellously fine that one 
similar was dedicated to Minerva at Rhodes, and frag- 
ments of it were long preserved as an example of exceed- 
ing cunning workmanship." Sir Gardiner Wilkinson 
tells of some linen taken from mummies being to the 
touch comparable to silk, and not inferior in texture to 
our finest cambric. One specimen had 540 threads or 270 
double threads in the warp, and the limited proportion 
of 110 in the weft, to the inch, equal to the amazing 
fineness of 475 porters, or 95^ in the warp and 38 fift in 
the weft. Mr Warden says, " The very finest cambric 
or linen of the present day looks coarse beside these 
specimens of the Egyptian looms in the days of the 
Pharaohs ; indeed, so fine and beautiful were they that 
it is wonderful how the yarn could have been pro- 
duced or a fine enough reed found for weaving them 
through." The greatest feat in spinning fine yarn in 
modern days by hand was accomplished by a girl in 
County Down, Ireland. In the year 1815, Catherine 
Woods, of Dunmore, near Bally nahinch, County Down, 
about thirteen years of age, spun a hank of linen yarn 
of 12 cuts, each cut 120 threads of 2£ yard reel, which 
weighed 10 grains = 700 hanks per 1 lb. avoirdupois, 
which equals 8400 leas or cuts per lb. For this extra- 
ordinary and perhaps unequalled feat a premium of 
fifteen guineas was awarded by the Linen . Board of 
Ireland. The finest yarn practically spun by machinery 
is 400 leas, 'although a small sample for exhibition of 
800 leas per lb. has been spun; and to fully appreciate 
Kate Woods' performance, it is worth noting that 17£ lbs. 
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of yarn such as she spun would contain a thread more 
than equal to the circumference of the earth. The 
Egyptians were the great manufacturing people of the 
ancient world. They occupied in this respect a position 
similar to our own in modern times ; and let us hope 
that, unlike them, we may continue to rank first. 

We close this Introduction with tables from the Belfast 
Linen Trade Report, and from the Secretary of Belfast 
Flax Supply Association, showing the number of spindles 
in the different flax-spinning countries, imports, exports, 
•&c., also comparative prices of yarns and cloth at 
various dates. 



Spindles in 


Different Countries. 


Ireland, 1905 


851,388 


Scotland, 




1905 


160,085 


England and Wales, .. 




1905 


49,941 


Austria-Hungary, 




1903 


280,414 


Belgium, 




1902 


280,000 


France, 




1902 


455,838 


Germany, 




1902 


295,796 


Holland, 




1896 


8,000 


Russia, 




1902 


300,000 


Italy, 




1902 


77,000 


Powbb Looms in Different Count 


HIES. 


Ireland, 


1905 


34,498 


Scotland, 




1905 


17,185 


England and Wales, .. 




1905 


4,424 


Austria- Hungary, 




1895 


3,357 


Belgium, 




1900 


3,400 


Germany, 




1895 


7,557 


Holland, 




1891 


1,200 


France, 




1891 


18,083 


Russia, ... 




1889 


7,312 


Italy, 




1902 


3,500 


Sweden, 




1884 


286 


Norway, 




1880 


120 


Spain, 




1876 


1,000 



Number of Spinning Spindles on Flax, Hemp, and Jute in 
the United Kingdom in the Year 1905. 




Flax Spinning 
Spindles. 


Hemp Spinning 
Spindles. 


Jute Spinning 
Spindles. 


England, 


38,660 
160,085 
812,952 


25,123 
1,534 . 
7,090 


3,448 

257,040 

3,450 


Scotland, 


Ireland, 






1,011,697 


33,747 


263,938 
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Imports of Flax, Tow, and Codilla to United Kingdom 
from 1896 to 1905. 









Into Six Scottish Ports— 




Into 
United Kingdom. 


Into Dundee. 


Dundee, Arbroath, 
Montrose, Aberdeen, 
Kirkcaldy, and Leith. 




Tons. 


Tons. 


Tons. 


1896 


76,099 


21,717 


48,256 


1897 


80,188 


20,962 


52,343 


1898 


82,069 


24,747 


55,948 


1899 


80,979 


21,514 


52,643 


1900 


58,442 


12,734 


35,411 


1901 


75,565 


18,583 


41,151 


1902 


73,420 


15,417 


36,550 


1903 


94,701 


20,231 


49,684 


1904 


74,917 


14,854 


36,786 


1905 


90,098 


18,103 


39,374 



Exportation of Linen Yarns (in Lbs.) and Manufactures (in Yds.) 
from the United Kingdom from 1896 to 1905. 





Linen Yarns. 


Linen 
Manufactures. 




Linen Yarns. 


Linen 
Manufactures. 


1896 
1897 
1898 
1899 
1900 


Lbs. 
18,462,300 
18,365,900 
17,355,400 
18,152,400 
16,347,100 


Yards. 
174,208,000 
164,583,400 
148,004,600 
174,279,000 
154,708,200 


1901 
1902 
1903 
1904 
1905 


Lbs. 
12,971,100 
14,370,000 
14,090,400 
14,750,500 
14,694,300 


Yards. 
150,215,300 
163,128,600 
154,946,900 
161,763,200 
183,445,900 



Average Price of Yarns per Bundle in Ireland, Ordinary Line 
Weft No. 100. 



1893. 4/1J 

1894. 3/6 

1895. 3/- 

1896. 3/1J 



1897. 3/1J 

1898. 3/1% 

1899. 3/4£ 

1900. 4/3 



1901. 4/- 

1902. 4/4 

1903. 4/1 



1904. 3/9 

1905. 4/1J 

1906. 5/3 
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HACKLING. 



THE process through which flax first passes in a spinning 
mill is called hackling. Describing the various processes 
in this department is comparatively simple : the great 
difficulty consists in describing the exact manner in 
which the variotfb flaxes should be treated, their variety 
is so great, and the different purposes for which the 
different and also the same sorts are afterwards used. 
When we consider, not only the number of different 
countries from which we are supplied, but the different 
qualities in each, it will be easily understood that 
nothing short of a long practical training will enable 
any one to decide as to the way in which any particular 
lot of flax should be treated, or the yarn it would best 
suit, especially if a large variety of numbers are being 
spun. 

In connection with mills in Ireland, where the flax is 
bought as a rule direct from the farmers, each separate 
lot is ticketed, and the prices entered on being ware- 
housed, with remarks as to whether they are suitable 
for prime warp, ordinary warp, or weft; and this, 
with the price paid, if judiciously bought, coupled with 
the current prices of the season in which any particular 
lot is bought, is a guide to the manager to get at the 
particular class of flax he may want for any particular 
purpose. At the same time it must be distinctly under- 
stood that ea§Ji lot of flax must be closely examined 
independentalfttirely of cost, and the particular yarn 
for which it is best adapted being determined, the treat- 
ment in hackling can then be accordingly regulated. 
Flax suitable for warp medium numbers may cost the 
same as flax for fine wefts, &c. The same remarks 
apply to Continental flaxes, where these are bought in 
the same way, from the grower or dealer, as the case 
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may be. In every concern we may presume that a 
system is adopted for carrying out this separation of 
lots, and further keeping the results of each distinct all 
through this department, until at the end the cost for 
the various numbers or sorts is obtained. It would be 
impossible for us to give the correct system to be 
adopted, for in various places we will find excellent 
systems, although differing; considerably in detail, any 
one of which would possibly not work efficiently in any 
other concern, the reason for this being, that the matured 
method has grown with the place, which may have been 
originally small, and many of the details arisen from 
peculiar varieties in their situation, &c, &c. 

Roughing. — In Ireland we may safely say all flax 
undergoes the process known as " roughing." We will 
suppose the flax has passed from the rough flax store to 
the roughing department. We will afterwards refer to 
the Scotch mode of treatment. Irish flax, especially mill- 
scutched, is, as a rule, so carelessly handled by farmers 
and scutchers, that, if for no other purpose than squaring 
the flax, it would require to go through some process 
for this purpose before going to the machines. In 
" roughing," the flax is divided into pieces of a certain 
size — this being regulated according to the description 
of flax. The " squaring " is first accomplished by the 
" rougher," who has a hackle before him, and by placing 
the root end of the flax in the hackle, and holding the 
piece at the opposite or " crop " end, then pulling the 

f>iece out, the fibres that were loose and straggling are 
eft in the hackle, which are taken out and placed evenly 
on the piece — this operation being termed " dropping " — 
further " squaring " being done by the hand. In some 
places both ends are "dropped." The piece is then 
drawn across the hackle and opened up, lumps, knots, 
and any coarse tow which may have been left in 
the ends being removed. As each end is finished on 
the hackle, the loose straggling fibres still left are 
broken off by means of a " touch pin." A lap is now 
put on the piece so as to keep these separate in forming 
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a bundle, which is now passed on to the machine room. 
In the machine room skill and practical experience 
are required to hackle the different flaxes with the 
machines best adapted with gradation and number of 
hackles, and to regulate the speeds of sheets and head. 

In Scotland, where the trade is principally dry- 
spinning, and the numbers consequently heavy, 24 lea 
(2 lbs.) being practically the finest number spun, 
"roughing" the flax before machining is seldomvad opted. 
For the higher marks of Riga and Pernau we think 
this a very great mistake, as spinners suffer far more 
through loss of yield than would repay " roughing," and 
have line not so evenly cut as it would be if it were 
put on the machines after " roughing." In the better 
marks of Archangel Rjeff, and similar flaxes, the 
omission of "roughing " is not so seriously felt, as the 
flax is generally even and tidy. Coarser flaxes are not 
worth the expense of " roughing." When " roughing " 
is too expensive, " stacking " is sometimes adopted. This 
consists of piecing the flax in double pieces, which 
means the size intended for a holder, " sqaring " slightly, 
opening on the hackle, and breaking the root end. This 
operation is gone through very rapidly, and boys can 
be trained to it, when the expense comes to be little 
more than piecing at the machine without any pre- 
paration. 

We now give particulars of five machines which take 
in the range of flaxes used. 

It is not found practicable to make machines longer 
than the first one given in the following tables, and also 
to have steady motion ; so that, for such fine flax as cut 
line Courtrai for 300 lea, two machines are sometimes 
coupled together, which can be easily accomplished. 
This is making a 16, 18, or 20 tooled machine. As the 
gradation of nackles is more gradual the fibres are 
more gently dealt with, and yield better results. We 
have also given particulars of a machine arranged in 
this way (No. 2). Slow speeds of sheets and heads are 
very essential for fine flax, especially Courtrai. A pair 
of machines working at the above speeds can be attended 
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to by two boys ; and the results from slow driving will 
well repay the outlay for the extra machines necessary 
as compared with quick driving. To the machine No. 3 
the same remarks apply as to No. 1 and No. 2 as 
regards slow driving; and, indeed, for flax suitable 
for 200 lea it might be found profitable to couple 
two machines together, and so allow easy gradation of 
hackles ; but this is not done so often as for finer num- 
bers, for which Nos. 1 and 2 machines are constructed. 
It will be observed that the first tool is coarser than 
Nos. 1 and 2 ; but, if the flax has been very well 
" roughed,'' finer might be substituted in this instance, 
and with two machines coupled together the finishing 
tool would be 35 to 40 or 45 pins per inch, according to 
quality of material. 

The machine of which we give particulars in No. 4 
is a stripper rod machine. In many cases a brush and 
doffer machine is used for this class of flax, and, if a 
stripper rod is adopted similar to one given, Mr George 
Horner, Clonard Foundry, Belfast, attaches a revolving 
brush to keep the pins clean and free from gum. The 
brush revolves alternately slower and quicker than the 
surface speed of the hackles — when going quicker it 
cleans the rear side, and when slower, the front or cut- 
ting side of the pins ; and by thus arranging the speed 
of the brush the hackles strip it of any tow that may 
accumulate. 

We also give particulars of machines Nos. 5 and 6, for 
Russian flaxes. Such are used principally where coarse 
numbers are spun. 

In Scotland the common practice of driving the 
machines at exceptionally high rates of speed is ruinous 
to the yield of dressed line, besides causing great wear 
and tear to the machines, and spinners would be very 
much cheaper in every way to have plenty of machines 
and drive slowly. The foregoing machines, in a general 
way, embrace those used for all classes of the different 
flaxes. 

Intersection. — This should be arranged so that in all 
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cases the pins should be point to point. Closer inter- 
section cannot possibly cut the fibre any better. The 
only exception to this would be : where the finishing 
hackle is very fine, it might be judicious to intersect 
J$ in., as the flax might otherwise resist penetration. 
Neither is it right to open out the sheets at the coarse 
end, as this allows the centre of the piece of flax in 
the holder to pass unprepared to the finer hackles 
before being touched, thus "slaving" the flax un- 
necessarily. In order to cut more or less, the speeds of 
either the hackles or head, or both, should be altered. 

Grouping. — The system of properly grouping the 
hackles is very imperfectly understood, especially in 
such places as work the coarser qualities of flax. In 
the coarser tools, this should be carefully looked after. It 
consists in so arranging the position of the pins in the 
stocks that the pins in each will strike a different part 
of the piece of flax in the holder. In order to accom- 
plish this, the space between the pins should be divided 
mto as many parts as there are hackles on the sheets, 
and the first pin on each hackle should commence with 
the division corresponding to the number of the hackle 
on the sheet. When a hackle is removed for repairs, 
one of the same " group " — or, in other words, with the 
pins in the same position — should be substituted. 

Holders. — These should be kept in a proper 6tate, 
substituting new ones when the edges turn up or other- 
wise become defective. 

The india-rubber and flannel used should also be 
renewed when either shows that it has lost its holding 
properties. Defective holders allow the flax to be 
drawn out by the hackles. 
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FLAX PREPARING. 



For Wet Spinning or Light Numbers. 

In the spinning of yarns the first process after leaving 
the hackling is " preparing." In " preparing," the great 
object aimed at, in obtaining a rove suitable to be 
reduced to the size or lea required, is uniformity com- 
bined with the least possible change in the flax after 
it is received from the hackling. Three different 
machines— spreader, drawing and roving frames (one 
spreader, three drawing frames, and one roving frame) — 
generally form a "system," and what is termed a 
"system" are those frames over which the flax for 
any yarn passes before going to the spinning room. 
The spreader is in some places, and even by some 
machine makers, called the first drawing (which it 
really is), but for the sake of simplicity we have adhered 
to the name formerly and still commonly used. The 
first duties of an overseer are to learn the various calcu- 
lations required. The principal one of these is the draft 
-calculation. We would not be able to double without 
draft or drawing, and doubling is the means by which 
we obtain equality in the size of our yarn. Thus, a 
-certain number — eight or ten cans — from the spread- 
board are put over the first drawing and united in one in 
the front, and a certain number of these are put over the 
second drawing and united in one, and so with the third 
-drawing frame, so that we would have the sliver a great 
deal heavier at the end than it was when first spread. 
Instead of this, however, we want it smaller, and thus 
have draft or drawing. This is accomplished by the 
delivery roller going faster than the retaining roller in 
-each of the frames ; the greater the difference in their 
speeds and diameters the greater the draft. 

In order to understand or to take the draft on a frame, 
you must first be able to take the speed of any particular 



42 FLAX, TOW, AND JDTE SPINNING. 

part, and understand the relation of drivers and driven 
wheels. 

Speeds. 

The speed of the shaft is. say, 130 ; the circumference 

of the drum, 45 in. ; and the pulley circumference, 39 in. 

You require to multiply 130 by 45 and divide by 39 ; 

130 x 45 

— «g — = 150, which is the speed of the pulleys. In 

the first place, you have 130, the speed of the shaft. 
Your drum is of 45 in. circumference, and every revolu- 
tion makes the drum go through a space of 45 in., and 
would take 4 5 in . of belt in one revolution. If the pulleys 
were 45 in., the speed of them would then be the same. 
For example, the 45 in. of belt which the drum takes in 
one revolution would just take the pulleys round once, or 
go through 45 in. Again, if the pulleys were twice the 
circumference, say 90 in., then it would take the drum two 

revolutions to drive the pulley once ; — ^ — =65, just 

half the speed' of the shaft. Again, if the drum were 90 

in. and the pulleys 45 in. every revolution would take 

130 x 90 
the pulleys round twice; — j= — = 260. In the above 

example I have used the circumference in order to ex- 
plain clearly, but as diameters always bear the same re- 
lation to one another as their circumference, they are used 
instead. In gearing, the same principle holds good, mul- 
tiplying and dividing by the teeth in the wheels. It i& 
evident that one wheel with forty teeth will drive one 
with twenty twice as quick, and one with ten four timea 
as quick. Very little thought will teach the youngest 
this principle of drivers and driven. 

To Find the Speed of the Drawing Roller. — Multiply the 
speed of the shaft by the diameter of the drum by pulley 
pinion, and divide by the diameter of the pulleys multi- 
plied by the drawing roller wheel; — ^ — ^r — = 65- 
You have here the speed of shaft 130, multiplied by the 
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two drivers, drum and pulley pinion, and divided by 
diameter of pulleys and drawing roller wheel, the two 
" drivens." 

Drafting. 

To take the Draft of a Drawing and Roving Frame. 

Rule. —Multiply the number of teeth in the back shaft 
wheel by stud wheel by retaining roller wheel by dia- 
meter of drawing roller, for a dividend. For a divisor, 
multiply drawing roller wheel by the pinion on the other 
end of back shaft by teeth in stud pinion by diameter 
of retaining roller. 

Example. — Drawing roller wheel 46, back shaft wheel 
(generally the change wheel) 48, pinion on other end 
of back shaft 18, stud wheel 46, stud pinion 24, 
retaining roller wheel 72, diameter of drawing roller 3, 
diameter of retaining roller 2. 

48 x 46 x 72 x 3 _ ig 

46 x 18 x 24 x 2 
Instead of working these questions by multiplying all 
the top numbers together and dividing by all the 
bottom ones multiplied together, the much more simple 
mode of cancelling may be adopted. This is done by 
reducing the size and quantity of the numbers, by 
dividing any number on the top and one in the bottom 
line by the same figure called a common divisor. Thus, 
in the foregoing, in the lower line, 46 will divide 
equally once into the first number 46, and once into 46 
on the top line leaving one. The second number can 
be divided by 18 leaving 1, and into 72 on the top 
line leaving 4. The third figure divided by itself 
leaves 1, and into 48 on the top line leaves 2. The 
fourth figure divided by itself leaves 1, and into the 2 

above 48 leaves 1. Thus we have: = — = — = — T = 12 draft. 

lxlxlxl 

Reason of Draft Rule. — Draft depends on the relative 
speed and diameters of the rollers. If the drawing and 
retaining rollers were the same size and went at the 
same speed, then we should have no draft. If the 
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rollers were the same size, and the drawing roller went 
twice as quick as the retaining roller, then we should 
have 2 of a draft ; or, if they went the same speed, and 
the drawing roller was twice as large, then again we 
should have 2 of a draft. Let us first find the relative 
speeds. Taking the speed of the drawing roller at 1, 
and proceeding on the principle of drivers and driven, 
we have for the drivers : drawing-roller wheel 46, 
multiplied by pinion on end of back shaft 18, multi- 

Elied by stud pinion 24, and divided by drivens; 
ack shaft wheel 48, stud wheel 46, and retaining- 

roller wheel 72, thus: — ^ — ^ — ^ — = £ ; this gives 

48 x 46 x 72 8 ' & 

us the speed of retaining roller one-eight of speed of 

drawing roller ; and the roller being 3 in. and retaining 

roller 2 in., the retaining roller will only take in § of what 

the drawing roller delivers, and going £ of the speed, 

we have £ x f = ^, the relative surface speed of the 

retaining roller to the drawing roller. In other words, 

the drawing roller delivers twelve times as much as 

the retaining roller takes in. Instead of placing the 

drivers as a dividend, and thus obtaining a fraction as 

T*5, we use them as the divisor, and obtain a whole 

number, and hence the number of inches more delivered 

by the drawing roller in a given time than taken in 

by the retaining roller, as in the rule and example. 

If you take the speed of your drawing roller actually, 

or a supposed speed, you may proceed as directed 

above, and not have a fraction; thus, with roller 

supposed speed 80 : 

80 x 46 x 18 x 24 1A , r , . . „ 

— jg — jz — =o — = 10, speed of retaining roller. 

.Multiplying the circumference of the rollers by their 
speeds gives the respective quantities taken in and 
delivered, or by their diameter gives the same pro- 
portionate results: 

80 X 3 in. = 240 in. delivered by drawing roller. 
10 x 2 in. = 20 in. taken in by retaining roller. 

240 = 1 2 in., being the number of inches delivered 
20 for every inch taken in. 
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The draft of a spreading table is taken in the same 
way, with sometimes the introduction of two more 
wheels, an intermediate stud and stud pinion, and in 
some drawing frames this will be found also. Placing 
the driver and driven pinion respectively with the 
drivers and driven, as given in preceding drawing frame 
draft calculation, we proceed as indicated in it. 



Standing Numbers. 

Frames made by different makers are sometimes dif- 
ferently arranged, the change pinion being on the draw- 
ing roller or the back shaft. Leaving out the change 
pinion, which may be either the one or the other in the 
draft calculation, gives us the standing number. In 
the foregoing we supposed the back shaft wheel to be 
the change pinion, and by dividing the draft obtained, 
12 into 48, the change pinion, we obtain a standing 

number : — = * standing number. Multiplying the draft 

required by this number gives the change pinion re- 
quired. 

Example. — Supposing we want a draft of 14, then 
4 X 14 = 56, the change pinion required. We can also 
find the draft by dividing the change pinion by the 
standing number. 

If the change pinion is on the drawing roller, by omit- 
ting it in the draft calculation already given we find the 
standing number; but instead of multiplying the draft by 
the standing number, as in the previous case, we divide 
the draft into this standing number for the change pinion 

., 48x46x72x3 KKa . ,. u 

required: — ^q — or — o — = «>52 standmg number. 

It will be noticed that to lengthen the draft we must 
either increase the back shaft wheel or diminish the 
front roller wheel, and vice versa. 

Sett Weight. — The most important and frequently oc- 
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curring calculation is that in regard to the weight which 
the flax must be spread in order to bring out a certain 
weight of rove. If you are given the spinning draft 
instead, and know the lea required, you can find what 
weight the rove should be (see " Spinning''). There 
are two systems of making any weight of rove re- 
quired, one by what is known as the sett weight, 
and the other the clock system. I will first explain 
the mode by sett weight. For this system you have 
a bell attached to the delivery roller of your spread- 
board, which rings after a certain number of yards is 
delivered, say from 300 to 1000 yards; the cans are 
removed when the bell rings, and thus each contains 
the same length. What is wanted is the total quantity 
which will be required to be put up in one sett together, 
to run into one sliver at the front of the first drawing 
frame. Now, it does not matter so much whether you 
have your sett in few or many slivers. Suppose a sett 
to produce a rove 20 drs. per 100 yards is 100 lbs., you 
may have this weight in ten cans with 10 lbs. each, or 
in eight cans with 12£ lbs. each, &c. 

Rule to find sett Weight. — Multiply the length of bell by 
drafts of first, second, and third drawing frames, roving 
and spinning, and divide by 300, being yards in a cut, 
multiplied by lease of yarn, multiplied by doublings or 
ends into 1 on second drawing, multiplied by ends into 
1 on third drawing. 

Example. — Suppose length of bell to be 500 yards. 

Yarn required, 50 leas. 
Drafts on 1st, 2d, and 3d, drawings and roving, 12 

Spinning draft, 10 
Slivers into 1, on 2d, drawing, 12 
Do. 3d, do., 6 

500x12x12x12x12x10 = „ 

300x50x12x4 1M lbS# 

Now, in order to thoroughly understand the sett weight, 
let me explain the reason of this rule. As a dividend 
on the top line, we have, in the first place, 500 yards, 
.which is the length that 6, 8, or more slivers are each to 
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be delivered from the spread board. The 500 yards, going 
through the first drawing with 12 of a draft, is made, of 
course, twelve times its former length (500 x 12) = 6000 
yards. And so, in the second and third drawing and 
roving, it is drawn out twelve more times in each case, 
and on the spinning ten times ; so that, by multiplying 
the length you commence with by the drafts it en- 
counters, you have the length of yarn in the 500 yards you 
started with— 500 x 12 x 12 X 12 x 12 X 10 = 103,680,000. 
But, although we have 6000 yards at the first drawing, 
owing to having twelve ends at the back of the second 
drawing, instead of running our 6000 yards through and 
having twelve times as much, we must also divide it by 
12, the doublings; and having 4 doublings or slivers 
into 1 on third drawing, we must divide by four also. 
This gives us two of the items, 12 and 4, used as a divisor; 
and by dividing (12 X 4) 48 into 103,680,000 = 2,160,000, 
we have the number of yards which our 500 yards sliver 
would be drawn into. Now, as we want 50 lea yarn, and 
know that 300 yards are in a lea or cut, and 50 lea yarn 
means 50 leas or cuts to 1 pound weight, we have 50 cuts 
multiplied by 300 yards, the length of a cut (50 X 300) 
= 15,000 yards to 1 pound weight. Having the number 
of yards, 2,160,000, which you will have of yarn, and the 
number of yards required in I lb. weight, 15,000, then 

by dividing, ? ' = 144 lbs., you get the number 

of lbs. which must be in this length of yarn, and, as 
this length was only 500 yards delivered from the 
spreadboard, you have 144 lbs. in your sett. As the 
144 lbs are doubled into one sliver after going over the 
first drawing, you can put this quantity in any number 
of cans without altering the weight of yarn, the number 
used depending on various circumstances. If there are 
ten cans of slivers, you have 14^ lbs. in each can of 
500 yards ; if eight cans, 18 lbs., and so on. By the fore- 
going it will be seen that any spinning draft, or, in other 
words, any weight of rove, can be obtained for any lea. 
If you know the drafts of preparing, length of bell, and 
doublings, just substitute any lea required with the 
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draft for that lea required in the rule given. If this 
ended the finding of the sett weight we should say it 
was a very simple calculation, but overseers who have 
tried it, not only for the first or second time, but 
perhaps for years, get disgusted at their rove coming 
out different from what they wanted. I speak of the 
rove coming out different, because overseers test the 
weight of 100 or 200 yards to see if they are right, and 
sometimes the weight of the sliver as it progresses, but 
I will speak of this afterwards. Now, the reason of 
this difference depends mainly on three things, the 
varying waste on the material, bulking of the 6liver, 
and contraction by twist in spinning. There is 
great difficulty in forming a guide, and overseers 
must find by experience what to add or take from 
their sett weight owing to these causes. A close 
approximate can be formed of the first cause, namely, 
the amount of waste, which depends on the material, 
and we would guard overseers against the mistake 
of allowing too heavy a percentage where Baltic or 
light flax is used. Although in Baltic flax you may 
have a larger quantity of waste in bulk, still the 
heavy dust or waste which falls from flax such as 
good Irish, Dutch, &c, counterbalances the quantity 
from the other, and we have tried experiments leading 
to the above results in a good many cases. The second 
cause, namely, bulking, may be explained as follows : 
Placing one sliver on the feed roller increases its dia- 
meter, consequently the second or top sliver is taken in 
quicker, owing to this increase, which shortens it, so to 
speak, and makes it heavier. If you take the average 
weight of 100 yards of sliver at the back of a drawing 
frame, say with 12 ends at the back being run into 1 
in front and 12 draft on, then the 100 yards in front 
should weigh the same as that at the back, because, as 
we have explained already, although the 100 yards are 
multiplied by 12, still the weight is divided by draft 12 
as well ; but you will find that it weighs heavier in heavy 
slivers, although it loses by waste, and more especially 
if you have the 12 ends in 6 slivers, that is two in 
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each. The heavier your slivers the greater the 
bulking, and if very light there will be little or 
none. Let us take, for example, the sett we have 
just done, and it is generally found that you require 
on the gross weight very little, say 1 or 2 per cent, 
less. Having practically found this, we divide it in 
this way — 

10 per cent additional for waste. 

8 per cent, less for contraction by twist. 
3 per cent, less by bulk ing. 
1 1 per cent. less. 
^10 per cent, additional. 
1 per cent. less. 

In the majority of cases, however, you will find that for 
a rove 16 to 17 drs. per 100 yards you require neither 
addition nor deduction with ordinary doublings. Then, 
for 17£ drs., as the bulking increases, say 2 per cent, less, 
and for 19 drs. 4 per cent. less. Then, in 24 to 28 drs., 
for, say, 25's to 20's, with same doublings, 8 to 10 per 
oent. less. In these heavier roves, the bulking increases 
in greater proportion than waste, &c, and contraction 
gets less, consequently you have more to take off. In 
finding a lighter rove than 16 drs., the bulking and 
waste diminishes; being for lighter yarn, requiring 
more twist, the contraction increases. And in 80's, 
with say 13 drs., owing to these causes you will 
have to take off from 4 to 6 per cent. You have now 
little more than the waste and contraction to contend 
with. If your waste is about 6 per cent., and you de- 
duct 10 per cent, for contraction, that will equal 4 per 
•cent, to be deducted, and so on. I give this as data 
from which overseers may form an idea of how they 
are to act, and the things they have to study, and not 
by any means as hard and fast rules. Another and 
4simpler method is to find sett weight from weight of 
100 yards of rove. I will first give the rule to find 
weight of 100 yards of rove from required lea and 
.spinning draft. Having the lea and draft required in 
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spinning to find the weight that 100 yards rove wouki 
require to be, proceed as follows : — 

Rule.—- Multiply the spinning draft required by 8° r 
and divide by the lea required. 

Kxample. — Required the weight of 100 yards of rove 

for 50 lea with 10 spinning draft — 

10 x 80 , „ , 
— ^ — = 16 drs. 

50 

By ordinary calculation this 10 drs. will give less than a 
draft of 10, but the above rule is with 7 per cent, added 
for contraction by twist, and brings 16 drs. to give a draft 
of 1 0. It is a handy rule, and quite near enough for pre- 
paring overseers. To find the weight per 100 yards of 
rove without allowance for contraction by twist, mul- 
tiply by 85*3 instead of 80. In a good many places, 
instead of weighing 100 yards of rove, the number of 
yards per ounce is found, and from this the spinning 
draft. In connection with this there is another handy 
rule, namely, twice the lea in yards per ounce gives 
9*38 of a draft for that lea, without any allowance, how- 
ever, being made for twist. Thus for 20 lea we would 
require 40 yards of rove per ounce to give us a draft of 
9*38 in the spinning. Similarly 50 lea requires 100 
yards per ounce for 9*38 draft, &c. From this we can 
find by proportion the number of yards in an ounce for 
any draft. Thus, if 40 yards per ounce for 20 lea gives 
us 9 38 draft, what number of yards per ounce will give 
us a draft of 8 ? 

8 : 9-38 : : 40 = 46 yards per ounce.* 

Rule to find Sett Weight from Weight of 100 yards of 
Rove.— Multiply weight required of 100 yards of rove 
by drafts on roving, first, second, and third drawings, 
and divide by doublings on third and second drawings, 
and as the answer will be the number of drs. in 100 
yards, divide by 16 for ounces and 16 for lbs., and 
multiply by length of bell, and divide by 100. Taking 
the same system and particulars as the last, we have 

*For farther notes on these rales see " Spinning. ' 
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ten of a draft for fifty lea, which, according to the rule 
previously given, equals 

10x80 =16 drs. 



50 
16 x 12 x 12 x 12 x 12 x 500 



= 135 lbs. 



4 x 12 x 16 x 16 x 100 
Having only 135 lbs., we require to take into considera- 
tion bulking and waste. Now, by allowing 10 per cent* 
for waste, and 3 per cent, less for bulking — that is 
10 — 3 = 7 per cent, additional — we have about the 
same thing, 135 lbs. + 7 per cent. = 144 lbs. The expla- 
nation of the rule is this : Having sixteen drs. of rove per 
100 yards, and having twelve of a draft on the roving, 
it will be twelve times heavier at the back of the roving 
or front of third drawing; and,for the same reason, twelve 
times heavier at the back of the third drawing, but, there 
being four ends, one of them is only one-fourth the weight, 
and hence we divide by four. Then, at the back of the 
second drawing, it is twelve times heavier, but, there 
being twelve ends, one is only one-twelfth for the same 
reason, and so we divide again by twelve. This brings us 
to the front of the first drawing, and, there being twelve 
of a draft, we multiply again by twelve, which gives us 
the total weight of our sett. Thus we have so far the 
weight of rove per 100 yards multiplied by the drafts 
on the roving, third, second, and first drawing frames, 
and divided by doublings on third and second drawings. 
This would give us the weight in drs., and so we must 
divide by sixteen to bring it to ounces, and sixteen to 
lbs., which is dividing by 256. This now leaves us with 
the weight for 100 yards, so we have to multiply by 
the length of bell and divide by 100. 

Weighing of Cans. — As the sliver is weighed in the 
cans, all the cans must be of uniform weight. In some 
places weighing is done by a beam and weights, and in 
this case a weight equal to the empty can is placed 
permanently on the opposite side from the can, and so 
we obtain just the weight of sliver in the can. In 
other places a spring balance is adopted, and in this 
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case the weight of the number of cans must be added 

to the sett. In starting a system you are not sure 

what length of a bell you may need. You can 

certainly make more or less cans in the sett, and so in 

this way get your cans to hold it, but it is simpler 

to suppose your bell at 100 yards. If this gives you 

48 lbs., and you are anxious to have twelve cans, that 

equals 4 lbs. per can, and if your can holds 20 lbs., 

20 
that takes -j- = 5 times as long a bell, or 500 yards. 

Common method of calculating Setts. — I think, in almost 
every place, that, unless in starting a system where you 
have no data to commence with, the easier and more 
practical method of finding the sett by proportion is 
adopted. Supposing you have a sett weighing 300 lbs., 
cans included (great care must be taken by the 
novice, if he weighs by balance, to deduct the weight 
of his cans), and each empty can weighs 15 lbs., 
and ten cans, then you must deduct 10x15 = 150, 
which equals 300— 150 = 150 lbs. sliver, and giving, say, 
16 drs. per 100 yards over a certain system ; if you want 
14 drs. you require less weight, and consequently 16 : 14 : : 
150, answer 131^ lbs. Of course you must take into 
consideration here, as in the sett, the various causes 
which affect the sliver, and if you just adhere to the 
proportion without making any allowance for heavier 
or lighter slivers, less or more waste, especially where 
the difference is great, it will be sure to come out 
different from your intended proportion. 

Testing correctness of Sett — If overseers are anxious 
about their setts turning out right, and being sure that 
there is no blunder, they will be glad to test them before 
finally converting into rove, and this may be done by mul- 
tiplying the weight of rove wanted by the roving draft 
for weight of 100 yards of sliver at the back of the roving, 
and again by draft on third drawing, and divide by doub- 
lings on the same, for weight of 100 yards at the back of 
third drawing, or as delivered from second drawing, and 
so on. If the sliver is not what it ought to be in weight, 
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you have a remedy by altering your drafts for the time, 
bringing it on correctly the next time. This of course 
applies to starting a new system only, as mistakes so 
.great are never made over a system that we are repeat- 
edly changing. Supposing your rove ought to weigh 
16 drs. and draft on roving 12, 100 yards of sliver at back 
of roving should equal 1^2 drs. or 12 oz. Supposing; 
•on weighing your sliver, you find it weighs 216 drs., 

216 
this would give you -t-~ =18 drs. per 100 yards rove, 

then, if 12 draft gives you 18 drs., what draft will 
give you 16? As 116 : 118 : : 12; ans. 13*5 roving 
draft to bring out the rove wanted. 

Bell Motion. — As the length of bell comes so often into 
the sett weight, we require to know how to find it. 
There is just the circumference of the delivering boss, the 
wheel which the worm on the end of it drives, and 
the bell wheel. 

Rule. — Multiply the circumference of the boss in 
inches by the number of teeth in each wheel, and divide 
by 36 for yards. 

Example. — Diameter of boss 4 in., pinion driven by 

worm on end of delivering boss roller 48, and bell wheel 

36. 

48 x 36 x 12-56 CAO Q , 
^g = 602-8 yards. 

On reeling this, we will find two or three yards short, 
caused by the delivering boss going faster than the 
drawing roller, which we shall explain afterwards, and 
this leaves us, say, about 600 yards. 

Starting a System. 

The first thing to settle is the speeds of the various 
frames. First determine at what speed you intend 
running your roving frame spindles, which is gene- 
rally the data from which we start in flax preparing. 
The speed at which the spindles are driven varies 
greatly in different places. In a roving suitable 
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for 50 lea, with an 8 in. X 4 in. rove bobbin, they are 
now run from 300 to 600 revolutions per. minute, 
depending to a certain extent on the twist, which if 
little would, with a high speed, drive the fallers too fast, 
and in line they seldom exceed 140 per minute; for a 
roving of this description 600 revolutions of spindles, with 
130 fallers per minute, is the greatest speed which should 
be used. {Suppose you intend running them 314 revo- 
lutions, and the average twist which you intend having 
on is *5, this means a half turn for every inch delivered, 

so —r- = 628 inches delivered by roving. Diameter of 

roller, say = 2 in., then circumference^ (2 x 3*1416) = 6*28,. 
which is the quantity delivered by one revolution, but 

requiring 628 inches, therefore ^^ = 100 revolutions of 

the front roller of roving. 

The inches to be delivered, multiplied by the number of 

spindles and divided by the draft, equals the length at the 

628 x 72 
back of roving, — 79— = 3768 in. required. Supposing 

six deliveries on the third drawing, one requires to deliver 

—^— = 628 inches. The diameter of drawing roller 

is, say 2£ in., the circumference (2£X 3*1416) = 667 

628 
and ^= = 94 revolutions of third drawing roller, but 

we must take off a percentage for stoppages by doffing, 
&c, say 20 per cent, and 94-20 per cent. = 75 
speed of third drawing roller. Speed of third drawing 
roller being 75 and diameter 2£, = 2£ X 3*1416 cir- 
cumference = 6*67, and 75 X 6*67 = quantity at 
front, divide by draft, and multiply again by number 
of ends at back, say, 24, this gives quantity required 
at back of third drawing, or front of second 

drawing: thus, ^ = 1000 in., with two 

deliveries. Roller requires to deliver — ^— = 500 in. 
The drawing roller being, diameter 2£, circumference 
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= 2 J x 3-1416 = 7-85, and — = 64, which would be the 

speed of the roller. Now, as the stoppage with the second 
drawing about equals that of the third, it will be better to 
run the second a little quicker than 64, say 70, the speed 
of the second drawing roller. The speed of second draw- 
ing roller being 70, and circumference 7*85, draft 12, and 
ends at back 24, we h^tve, as in third drawing, 

Y* = 1000 in., to be delivered at the front of 

first drawing, having two deliveries, — ^— = 500 in., 

by the roller. Diameter of first drawing roller 3 in., 

circumference 3 X 314 16 = 9*42, -^o = 53, speed of 

drawing roller; but, as the stoppages here, owing to 
changing of setts, running off sizes, &c. &c, are greater 
than any of the other two, we would require to run it at 
about 60 revolutions. The speed of the spreadboards 
varies exceedingly, depending greatly on the draft. With 
a long draft the front roller runs faster than with a short 
draft, and so, if one spreader is not sufficient with the draft 
and number of cans you find best adapted, two spreaders 
are used, and sometimes three spreaders to two systems. 

Changing the length of Bell, the sett changes by pro- 
portion. — Having 500 yards with 150 lb. sett changing 
to 1000 yards bell; thus, 500 : 1000 : : 150; answer, 
300 lbs., with bell 1000 yards. The same thing holds 
good in changing draft on any of your frames. If with 
150 lbs. you change from 12 draft to 10 draft on any 
frame, 12:10:: 150 ; answer, 125 lbs. sett. Each overseer 
should have beside him a small table for each system, 
showing for the different weights of rove the setts 
required, so that he has simply to look up the table for 
the sett required. On the following page is given a 
table showing the quantity of flax required for a certain 
number of bundles of yarn, with and without addition for 
waste. Overseers will be able to judge what percentage 
requires to be added, according to the material, &c. &c. 



58 



FLAX, TOW, AND JUTE SPINNING. 



2f 

3* o- 






CC»0(M00O«OhO 
00 00 © ~ ^~ 



^ CO — « COCO O ^h t^lO . COWOCOCOW5»OXI> 
ip O © © CO »C 7H N.-^ CN CC CO »p CO <N O 00 »f5 

>4*©^©co£i4jii^co©i^oo(N<x>©cbi>>ao^-iio 
> m .-h 00 »o co — ©r^©aocN©©r-©»0'<*cococ$ 



«5.g C 

SIS 

gs 



t*>-i©»-h^h^»0.— il>» © © iO ©»(3©C0C0©I>«"^ 
t* ^ CO © ip CO C* CO © T 1 ?"^ OO^^WWtiOO© 

C0^(N^^©^t^l^«^©©©^QOr*'©t^^C^©O0r^iCTtJ(N©00^COiQ^C0C>l(N 
©t^lOCO<>l^©©QOQOI^©COlO^^^CCCOCOCO<^(N<NC^6l<Nr^^»-H^Hi-i»-i^Hi-q 



til 

5 th 



>©©t— ©©©*-*< 
>QOl^©t^©QO'^ " 
SCO ^CO^H ©©©C 



ioocot^ao&it>»(N©©co — ©t^©rt;co^©c 



451 

sis 



I^000p©©00©CO»O©Ti4t-©©»-H<N© COr-©CO©©©<— iC^OO^COlO©©©©© 
©©^©t^©©C^«5'-«l>»'«*COl'-»^HQOlOOO©©QO'^COI>>»CTt<r-.QO©©COl>»<-HCOO^ 






©Ol 
00© 



©<N©C0©©<-tt^©©00iOrt<C000©rfC0TM^(M©t^©©'^<M'-H(NC0©©C0 
^(NrH©©©00l^l>COiOiO , ^'^'C0C0C0C0C5C^0lC^C^01r-<^H^H-Hf-ir-(^Hi-ii-i 






T^lOaO©r-<©<>lQOrJ'C0'*(N»C<N , *C0©00^00 1^C0^^He^^HJ>C0<N'*00r-liO©pH 
© <N ap »p 7* 7- ©OOCO^^©ipop^©CO'7icp(N^^©©W©f7*©^7Hc»^T^©^H 

iOOOOOCO^^<^QO©rJ<©CCiO©^©l^^^©r^©'VCO(N©OOI>'W5Tt'COCO(NC^"-< 



»-H © CO 






3 



><-H©©C0©rf©iO^H©'*©C0C0l>>iO©©lCM©©^H©C0C^C0»Ol>»^H»O© 
5rt©©M©'^©<NI>'©^©©C0©©©^CO&^©00©lO , '* , C0<>l.-H*-©© 

I — ©©oooot->©©»oui'*Trcococo(MW<M(N^<N^rtrtrt l -HrtpH— i^^^h 






©CO t*4 © »0 ^ "*t C0C0t^»O© »C O* © H©«NM»CNH«5 
©CO 7* © <N t^ tJ ©CO©00COU5C06l7H qOCO»CTt»CO(N'7i7H© 



COrt<(N ri©©00aOJ>©©»O»r)T ^«CCCC(NWW(NWWNf 



Ml 



© <N 00*0^ «*CCiO © ©<N 
<M © 00 <Ni-h i>» © © r- cooo^i ©cc©opco ©"<*©* „ 

«* © -* <— 1 © r-© »o co c* © © 00 oc t^© © © »o »o *a ^ -** ^ coco co co w 



<M©<N 

" © »o ^ 



t*4 CO CO <N <N CI <M - 



<Mrt*©00©(M'*iQ00©(N»O©W5©U5©U5©»C©U5©»O©©©©©©©©©©tf 
^pH^pH^^CNCNC^CCCOCO^^^^©©!^!^©©©©©!-^^^^^©!^©©^ 



FLAX PREPARING. 



59 



cocot-oocoocoio»coco — coxcocococDcoic^^^coiaco^eo 

pcOl— qOCOODp^HapCO^T^pCOCOI^^CppipXp^p^COXCO 



3 ! !! <OC5NO«^0«5COeCO^^(NCCO^CO«CU5N»0^®^002 

&v co cor-oo ao occ i-i oo coos-* ^ ioco <* as x> o *q ^-"12 3 2 St: J2 22 

Sj,. Q, *-* SC !>• CO O QO CO O CO CO ~ ^-< © OS 00 t- CO CO CO *Q »« "* "V ^ CO CO CO CO 

_5-T "*COCOC4 CN 



S3* 



»0 CN »-H OS t— ^ CO CO !>• « CO r#* t^ CO CO i-H 00 CO ^ -h — "^ ^ 90 1^ t^ » 

rt3ji>999Tt<f r-oo «©>p o<Noopco^oo(NcocicpgiooQpcp 
'c*©oo»b»^6^©>co~ib©£ico«©^^^oor- 
aocoa^coi—cooo^ — O^r-co^ooc©;££j© 

C*C*©©OS00l-COCOCO*Otf5"* , ^"*C0C0COC0C0 



S00 X 
-. 0«05 

>»o — as t— iq co _, _. 

>W(NHH^i-lHHHH 



b5 c c 

Si 5 



SO OS (M »0 CO O CO OS < 
Qos^r-cooco-^c 
t>>0^<-Haoco»5co<NC 



• t^OSCO iO lOCi 
lOOSOSOOt^C 



!3I 



"^ OS CO t— OS 

"# OS »o CI OS 


CO CO 00 


os cor- 


lOOS'-0Q»U5<MCOiO 
"^•OSCOC^OSt^iOCOs 
5 t* -^ ^ CO CO CO CO CO 



0D-.5 a 






^^«^i>coip^^<»^coopco(N«^^^7H^p*rt^^t^r- 
^^o©»b^oQ<»ocNO(N^cb^^»b^o^cboi>o^cot-.o^ 

lr*^00^0000Cl0^C»^CN>O0^^rtC0O^<^l^C0O00»0C0^HOQ0 
iCOQCOQr^i0^5i^^OC»00«lr-COOOU5Tt<^^COCOCOCOCO<>l 



.•ft 
si? 



SI— CO'-H0000'^OS'-H»O'-H»O»O'^t-OS»O'^»O^OSCO(MOS'*00t 
r- oo p ^ p op >p co 7H p as © cp ^ ^ cp »o © OS CO »p CO CN J> CO CO t 
^^^^^^^^^^^•booco^i^wibib^^cbo^cbc-"^ 

t-t-i-i00C0'*Q0CO«O-H^C5 ? OOS«— iMO( ~" -^ — - 

^l-C0OSt-iOC0(M^H^HOSOS00t-COCOlQ»Ol 



■5.5 c 

§15 

" o «o 



h CO ^h CO CM «-h CO <N 



SCOOSIOCO^^lOCOWJCOdOSCSCO 

>9ip55«ooTfWi>if5Wt^w«p«p 
ooco^cbg^^^^ooibcocoioco 
oooor-Sio»o»o5S3^hcococ»5co55cNCN 



-ft 

Si" 



co©"Tt<»ocoo»ocoi— , ^ , ^osoococ^'^oodOs^»o»r-'-i»ftt>» »-« 

«rHt^Tj«U5iOOiO«50N«0(N^OI^ rlOO»^COCOOOO»OCOOOOSTt< 



iO'*CO'-HCN^(N<MClO»OiCTt<^H53^0S^(MCOr>.'^CO-Hp^H^'OSCO 
OCOCOCOQCIOO»OCOcN^^QCO^COCOi-^CDC^OSCO'^«OOCOlQ 
W «5 »-i OO CO ^ CN »i -4 O OS 00 0?) J> CO lO IQ »© ~ " 



>CNOSCO"*C3©pcOiQ 
<^COC0C0COC0dCI(N 



coco -* am ooco co ^ co cocoos»aco oscncn 
pip t^ pco CNp *># "^p pcpp»pp $1 $1 lp 



•305 



* ""> "<* <N h C 



SCOCp^COift— '©•>*C©©C0COt-*OCO©K5£l©< 

>co©^co©5i>'©Tt<pH©c©co©acc©»oco£i'^< 

SOOOOt^COCOiOiO-VfT^COCOCOCNC^CMCNC^OlC 



ML 



(N CO 00 w ^ 
00 rt< ©tCh OSIr-pip 
O^^C0C0<N<N(NCN^h^^^i 



SOC 



t— CO COt- COOO^ COCOQOO 
CO<N© OSOOOOl— ppcp«pipu5^ 






S3:!3S88i388838339S8SSSS8S3SS 



60 FLAX, TOW, AND JUTE SPINNING. 

In the foregoing tables it will be seen that the 
amounts are not obtained by simply adding the 
different percentages of waste, and we refer the reader 
to page 110 for rule of obtaining amounts in this 
table, and reason of same. 

General Working. 

In the preface to this work I explained that I would 
be unable to go minutely into the working, but would 
merely give a few hints which may be useful to young 
overseers. 

Spreading. — This is the first process the flax goes- 
through after being hackled. Every one knows that 
in spreading properly depends greatly the ultimate 
evenness of the yarn, and hence a great deal of attention 
is paid to it. The pieces having been divided into the 
size required, and laid so as to form continuous lines — 
4 or 6, as the case may be — are drawn through the 
fallers in the spreadboard, and doubled into one con- 
tinuous line or sliver. Now, it is easily seen how much 
depends on the manner in which this spreading is 
conducted. If the sliver is not right here you may 
afterwards lessen, but cannot entirely overcome, the evil. 
Spreading tables of 4 or 6 slivers are used, depending 
on various circumstances, but generally 6-line spreaders 
are used. Some advocate 4-line under some circum- 
stances for heavy numbers ; this is for the purpose of 
giving the girl more time, or to drive quicker, having 
only two slivers instead of three to spread. This may 
do best where you require, owing to the quantity, to 
drive a 6-line spreader too fast, and consequently pre- 
vent the spreaders from taking due care. But it will 
be patent to any one that six slivers going into one 
will, if properly cared for, make a more even sliver than 
four. In some other cases the 4-line may serve best, 
for example, where we have very short, poor flax, and 
require to overlap greatly, that is, to put the end of 
one piece very near the top of the preceding one. If you 
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use a 6-line spreader for this you require to keep the 
end of each piece further from the preceding one, other- 
wise you would have too heavy a sliver, and the ten- 
dency would be for the ends to readily break away, owing 
to the drawing roller having drawn one piece before the 
end of the next comes up, in consequence of its being 
too far back and the flax being short. It may be here 
said, Make the pieces smaller ; but, although a skilful 
spreader may divide fine dressed line into a great number 
of parts, still line for coarse canvas numbers (ordinary 
pieces) does not divide into more than two, or at the out- 
side three, parts without getting tossed. Very commonly 
three spreadboards for two systems, or what is also com- 
mon, two spreadboards for each system, are used. Ends 
dropping away are a source of constant annoyance all 
through preparing, causing waste ; and if the part is 
not broken off which is minus an end, the consequence 
is uneven yarn, and overseers should strive to lessen the 
causes of this evil. In preparing for wet spinning, such a 
thing as stretching the piece of flax is rarely done, and 
should as far as possible be avoided. The cure for 
this is short drafts ; however, in such cases as spreading 
ends, it can hardly be avoided. It is not to be supposed 
that stretching will improve the flax under any condi- 
tion, although in some cases it may draw better and 
cause less ends to fall at the front. Our aim should be 
to keep the flax as near as possible to what it is on 
coming from the hands of the sorters ; and short 
drafts are the only remedy for the ends dropping in 
such cases. With a long draft the piece is more liable 
to be pulled clean away, owing to the shortness of the 
flax, before the end of the next piece comes up to the 
rollers. It may be said, If we shorten the draft, 
of course we will have to spread lighter, which places 
the top of each piece further away from that of the 
preceding one, and consequently, although the draft 
is less, the end of next piece is longer in coming up; 
but the simple remedy is, make the pieces spread 
smaller, and overlap as close as before. Stretching is 
sometimes practised by bad spreaders, for the purpose 
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of making the pieces carry more easily into the fallers. 
This should be done by forming with the fingers of 
the right or left hand a hollow, and encircling the end 
of the pieces already on the board, tapering the piece 
laid down to the end so as to fit into the hollow 
formed in the next piece. The distance which the 
end of each piece is from the preceding one.depends 
greatly on the length of the flax and draft. For- 
merly very long drafts were put on spreadboards in 
coarse numbers, where the material was not very strong, 
even running as high as 40; now, however, masters see 
it to be advantageous to put far less drafts on and in- 
crease the spreading power, drafts going as low as If), 
12, &c. These short drafts are more essential in low 
numbers, say up to 20's in wefts and medium warps, as 
the flax is not so well cut nor so strong as in the higher 
numbers, hence the easier we can use it the better. 
On the drawing and roving the lowest generally worked 
with is 12. and. this may be taken as data, say, up to 
40's or 50's, or, in other words, as the material gets 
stronger it will stand more pulling, but weaker mate- 
rial, such as Baltic, Pernau, and poor Irish, will not. 
It is an object to have drafts as long as the material 
allows, so as to increase doubling ; and in short drafts 
it is best to stop at that point where the advantage 
gained by shortening the draft is counterbalanced by 
causing less doubling. 

Causes of Bad Work. — The many things which cause 
bad work in a preparing room, and so affect the yarn 
detrimentally, are, as in any other branch of spinning, 
almost innumerable. I shall endeavour to give only a 
few. 

Gills overburdened is one of the most easily seen, and 
one of the worst evils in a preparing room. Nothing 
can be worse than a gill wanting in capacity, that is 
length of pin and width, where the sliver is jammed up 
with no freedom for action of fibres. This is almost 
always accompanied by running over the top of the 
gill, and nothing when drawing causes more uneven 
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or worse looking yarn. The gill varies with the 
weight of sliver or lea to be made, but varies also 
according to the material and the way in which it 
is hackled. Light, fozy material, lightly hackled, re- 
quires an open gill. With too close a gill choking 
is the result. At the same time, it is advantageous 
to have as close a gill as can be practically wrought 
with. Too coarse or open a gill allows the sliver to 
be drawn in layers, so to speak. A coarse fibre will 
not do with a fine gill, choking, breaking of pins, &c, 
being the result. 

Speed of Delivering Boss. — In the machinery now 
made the speeds of the different parts are so correctly 
proportioned that little attention is at first required 
to the speed of the delivering boss ; but after repair 
such as the re-turning of the drawing roller, the 
delivery boss which is driven from it should be 
altered in speed. The turn off from the delivery 
boss should not be exactly the same a« the drawing 
roller. The delivery boss has to deliver just the 
same quantity as the drawing roller, but, in order 
to keep the sliver tight and and in proper order be- 
tween the two, the boss is driven a shade quicker. 
Generally it is driven so that it will deliver from 
2 to 4 per cent, more in length than it receives, and 
consequently keeps the sliver at a nice easy tension. 
The danger is not in driving the delivery boss too slow, 
for in that case your slivers would get slack and com- 
pel you to set it right, but in driving the delivery 
boss too quick. Let me illustrate this by a little bit of 
experience. A tow system, on which was generally 
wrought light wefts, was changed on to a warp yarn 
with exactly the same sett and a little allowance for 
less waste, and of course the same weight of rove was 
expected, but, instead, it came out a good deal heavier, 
and when the weaker material went on immediately 
after, down the rove came, and on examining the frames 
(for we were convinced that something was wrong be- 
sides any little difference the waste might make), we 
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found the delivery boss of the third drawing going a good 
deal too quick, the result being that the weak material 
was drawn and yielded, whereas the stronger material 
did not yield, or at least so much. 

Rule to find Relative Delivery of Boss and Drawing 
Rollers. — Multiply the circumference of the drawing 
roller by its speed for delivery of drawing roller. Then 
multiply the speed of the drawing roller by the pinion 
on the end of the drawing roller, which is a driver, and 
divide by the pinion on the end of the delivering boss, 
which is a driven; this gives you the speed of the 
delivering boss, and the speed multiplied by its circum- 
ference equals its delivery. 

Example* — Circumference of drawing roller 10, speed of 
roller 50, pinion on end of drawing roller 64, pinion on end 
of delivery boss 50, circumference of boss 8. 
10 x 50 = 500 delivery of drawing roller (Excess of boss roller 
50 x 64 x 8 K - , , „ J over drawing roller 

=rx =512 do. boss roller J equals 2J in. per 

50 ( 100 in. 

If the selvedge is rough and broken, it has a 
tendency to ruffle and cause slubs; and again, if too 
thick, it dints the roller, thus making it draw imper- 
fectly, and necessitating constant sliding or cleaning 
up. While on this subject, it may be mentioned that 
wood is best for making pressing rollers. Although 
in Scotland a great number of metal rollers covered 
with leather are used, on the score of cheapness, yet 
their unsuitableness for flax and tow more than counter- 
balances any advantage gained by their being less 
costly. From preparing for flax and tow spinning we 
may discard them entirely, though we will have to 
refer to them again in preparing for jute spinning. 
Rollers must be carefully made so as to cover the 
conductor, without being so broad as to cause them 
to become hollow in the centre and stand high on the 
sides. We have now, however, a new conductor, in- 
vented and patented by Messrs Combe, Barbour, & 
Oombe, which is self-adjusting to the roller. Well- 
reasoned wood is essential — say alder three years cut. 
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Rubbers. — Rubbers in conjunction with the rollers 
should be a constant care to the worker, and should 
be kept strictly free from dust, &c, which is rubbed 
off the roller ; for nothing looks worse in yarn, or is more 
provoking, than rubber lumps. Revolving rubbers are 
sometimes applied to drawing frames, but dead rubbers 
for the bottom of the drawing roller are cheaper and 
better by far; and, unless for fine warp yarns, dead 
rubbers are also preferable for pressing rollers. The 
flannel on rubbers should be kept in good order, a& 
after a certain amount of wear they are worse than 
useless, collecting dirt and allowing it to pass in 
lumps. 

Faller Cleaner. — Several inventions have recently 
been patented for the purpose of keeping the fallers 
clean. Of these we consider Andrews' Patent Faller 
Cleaner the most satisfactory, having for its object 
the cleaning of gills and fallers while in motion. It is 
placed underneath the bottom screw, and can be applied 
to the shortest or longest reached frames. The bottom 
or lower slides are cut in the centre, and a curved 
downward slide is added, occupying about five 
inches in the centre, the part of the slides before 
and behind this semicircular slide remaining, as 
before, horizontal. In order to push or drive the 
fallers round these semicircular slides revolving tappets 
are introduced, one at each end of the faller. Tnese 
tappets are so arranged that a faller is received 
on the periphery of the tappet and carried round 
the curved slides to a point where the " heel " of the 
faller runs into a small recess. While in this position 
the point of the tappet runs underneath the front of the 
faller-head, and turns it upward, keeping it in position 
till the nipper, or projecting part of the tappet, lifts and 
restores the faller to its ordinary position in the bottom 
screw. In this way the fallers are taken out of the 
bottom screws and carried round on their side or flat,, 
the pins pointing towards the drawing roller; while 
thus travelling on their sides, a revolving brush is. 
E 
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applied, thus removing all dirt and fibrous substances 
from the faller bars and gills. This invention is easily 
applied, and with it preparing machinery can be run 
for a very long period without the constant cleaning, 
which, with the ordinary slides, is necessary. 

Speed of Falters. — The speed of the fallers should be in 
accordance with the length of sliver taken in, or a little 
faster, in order to pin properly. If the fallers went 
slower, or even at the same speed as the number of 
inches delivered to them, the sliver would not be properly 
pinned, but would lap up. The proportion in which the 
fallers should travel quicker than the delivery to them 
depends on the weight and material in the sliver, the 
fallers going faster with a heavy sliver. In first draw- 
ing frames for heavy numbers this excess of faller speed 
should be about 3 per cent., and ranging from, say, 2 to 
4 or 5 per cent. They must not be allowed, however, 
to run quicker than is necessary to pin properly, other- 
wise the too quick motion of the gills on the fallers 
would tend, to make naps, &c. This may be easily 
checked by calculating the. number of inches taken in 
by the back roller and the number of inches travelled 
by the fallers. The speed of the fallers is obtained by 
finding the speed of the screws and multiplying their 
speed by their pitch. 

Rule. — Multiply the speed of the back shaft by the 
pinion driving the screw, and divide by pinion on end 
of screw, and then multiply by pitch of screw for the 
speed of fallers. 

Example. — Supposing the speed of back shaft to be 
50, pitch of screws j-Jths of an inch, pinion on back 
shaft driving screw 30, pinion on end of screw 20, we 
have 

^ip ' = 51*5 ins. travelled by fallers. 

Rule for Quantity delivered to Fallers by Retaining 
Roller. — Multiply speed of shaft by pinion on end of 
shaft, stud pinion, and circumference of retaining roller, 
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and divide by stud wheel multiplied by retaining roller 
wheel. 

Example. — Speed of back shaft as before, 50, pinion 

on end of back shaft 1 8, stud wheel 44, stud pinion 28, 

retaining roller wheel 72, diameter of retaining roller 

2 in. ; thus we have 

Cir. of roller. 

50 x 18 x 28 x 6-28 KA . * , r , , , . . * n 
71 — ^ =50 in. delivered by retaining roller 

44 x ' 2 to fellers. 

From these two speeds we have 515 -50 = 1*5 excess 

of faller speed. As this excess is for 50 in., we have 

thus 3 in. for 100, or 3 per cent. 

Conductors. — Those at the front delivering boss should- 
be set so as to suit the frame following, and to suit 
one another. If, for instance, you have a sliver going 
up at the back of a drawing frame which is too 
wide, in going through the back conductors the outer 
-edge gets doubled over and twisted on the gills, and, 
of course, receives more severe usage, making too 
heavy a selvedge, and indenting the wooden pressing 
roller, whereas it should be delivered flat to the gills, 
and thus drawn even, with little breakage to the 
fibres, they being in the same line as on the previous 
frame. 

Proper Position of Drawing Boiler. — The position of 
the drawing roller in relation to the fallers is another 
essential feature. The surface being placed too high 
raises the sliver out of the gills, and again, if too 
low, draws the sliver down on the bottom of the gill, 
and besides not making good work, if strong, will 
oause improper drawing, choking, &c. Now, the 
drawing surface of the roller to be right should be 
placed about one-sixteenth above the bottom of the 
gills, to allow the sliver to go freely through the gills 
without raising the fibre above them. The roller 
'should also be placed as close as possible to the 
fallers. 
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Roving. 

The roving, next to the tow combing, is by far the 
most complicated machine, mechanically speaking, ta 
deal with which we have in flax preparing, and, I 
might add, in the whole process of flax spinning. 

In working the roving the same remarks apply as to 
the drawings ; and as we here twist the sliver, which is 
then termed rove, and put it on bobbins, we have this 
extra part to consider. As we intend giving a short 
explanation of the bobbin motion, we will notice a few 
things not coming under this head. We have to 'know 
what amount of twist to put on a rove ; and here we 
may give a very simple rule. If the sliver were not 
twisted it would not stay together to pass through the 
spinning trough to the rollers, and consequently we 
must put on sufficient twist to hold it together. Now, 
this is your guide, as twist serves no other purpose : 
put on just as much twist as will carry it through and 
no more. (See bad effects of hard twisting in spinning.) 
There is, practically speaking, no rule for the amount of 
twist on any given rove, as it depends on the strength 
and weight of material — the heavy and strong requiring 
less than the lighter and weaker — so that an overseer 
must just alter accordingly, and he can form a very 
good idea of what any rove requires from the weight 
and quality of the one preceding and the twist it 
required, and by making sure, after the first few 
rounds, whether he requires less or more. 

Although it is not of the same practical use here as 
in spinning to an overseer, we give the rule for finding 
the actual amount of twist on a roving frame, and then 
for applying the amount decided on. We give a 
drawing of a flax spiral roving frame, made by Messrs 
Fairbairn, Naylor, Macpherson, & Co., Limited, Leeds, 
from which can be followed the various wheels and 
pinions incorporated in the calculations. 

Rule. — Multiply the pulley pinion or wheel on driving 
shaft by the drawing roller wheel by pinion on the 
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Flax Spiral Roving Frame. 
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spindle shaft, and divide by the twist pinion multiplied 
by the pinion on the end of the spindle shaft multiplied 
by the spindle pinion multiplied by circumference of 
drawing roller. 

Example. — Pulley pinion 44, twist pinion 42, drawing 
roller wheel 80, pinion on end of spindle shaft 22, 
spindle pinion 16, circumference of drawing roller 7 85, 

-n> — ^ — =-~ — =-q- k = -66 twist per men. 
42x22x16x7*85 r 

By leaving out the twist wheel in the foregoing cal- 
culation we obtain the twist standing number, and 
dividing twist required into this number obtain pinion 
required. Thus — 

44x80x22 OQ , . , , ,. , 

-~o — -TTj — Foi = 28 twist standing number. 
22x16x785 ° 

If, however, our gearing is all on the same side of the 

frame, we have the following rule. 

Rule. — Pinion on the spindle shaft multiplied by stud 

wheel and drawing roller wheel, and divided by pinion 

on the end of shaft multiplied by spindle pinion multi- 

Slied by twist wheel multiplied by circumference of 
rawing roller. 

Example. — Pinion on the spindle shaft 24, pinion on 
end of spindle shaft 32, stud wheel 64, spindle pinion 
J.8, drawing roller wheel 80, twist wheel 40, circumference 
of drawing roller 7*06. Leaving out the twist wheel, 

we have^ — to — ?tt^ =30 twist standing number* 
32 x 18 x 7*06 ° 

30 
With twist required *75, we have ^ = 40 twist wheel. 

Differential Motion. 

Unlike the manner in which the thread in the 
spinning-room is put on the bobbins, the rove requires 
to be put on without any stress or drag. Before 
this motion was applied to the roving frame, the 
rove was put on the bobbins by means of a drag, 
just as in spinning at the present time, and this 
necessitated a considerable amount of twist being put 
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on the rove, in order to bear the drag without breaking. 
As already shown, very little twist suffices, and hence 
this motion was introduced, which drives the bobbin at 
such a speed as just to take up the length delivered by 
the drawing roller without dragging the sliver coming 
down, or allowing it to become too slack and get caught 
by the flyers. Then as the bobbins increase in size this 
motion alters at every stage where their diameter be- 
comes greater. 

Relative Speed of the Rove Bobbin to its Circumference. — 
In order to understand the application of the differ- 
ential motion to the bobbin, we must first thoroughly 
understand the reason for which it is required, and 
the variations it is required for. We will demon- 
strate the varying speed of the bobbin by an ex- 
ample. Take the speed of the drawing roller at 90 
revolutions, the diameter of drawing roller at 2£ in., 
and we have the circumference of drawing roller (2£ in. 
X 3-141G) = 7*85, and the speed 90 multiplied by the 
circumference 7*85 equals the amount delivered per 
minute (90x7-85^ = 706 inches per minute. Now, 
suppose the spindles are running at 400 revolutions per 
minute, and the circumference of the bobbin barrel at 
starting 3 in., by dividing the circumference 3 in. into 
the amount delivered, 706 in., it gives us the number 
of revolutions the spindle would require to put on the 

70fi 
amount delivered, -x- = 235 revolutions. Now, if 
o 

the bobbin went as quick as the flyer, none would be 
put on, so that the bobbin has to stand, as it were, 
every minute, while the flyer puts on 706 in., or has for 
its speed the speed of the spindle, 400 less 235, which 
equals 165, the speed of the bobbin at the start. Then, 
take the bobbin at the finish at, say, 3£ in. diameter, 
circumference = 11 inches, and the quantity delivered, 
which is always the same, 706 inches divided by 

*70fi 

11= -ry = 64, which is the number of revolutions now 
required to put on the amount delivered, so that the 
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bobbin will now run (400— 64) = 336 revolutions at the 
finish, and, as Ishown, 165 at the start. It will thus be 
seen that we have to increase the speed of the bobbin 
as it fills, and this is done by diminishing the speed of 
the differential wheel. The differential motion is rather 
complicated, especially on first acquaintance. The 
wheel is not fixed to the shaft, but has two wheels 
which act as intermediates to convey the motion from 
a wheel on the shaft which intersects these wheels, 
and they intersect the socket, which is also loose 
on the shaft, and it conveys the motion to the bobbins. 
Now, if you stop the differential wheel, the same 
speed will be given to the socket wheel as the 
shaft; and, again, if you drive the differential wheel 
quick enough, the socket will stand, so that the quicker 
you drive the differential wheel the slower the socket 
is driven, and hence the bobbins are driven slower, as 
the bobbins receive their motion from the socket, and 
vice versa. One can best get acquainted with the 
various motions by freeing the pinion on the shaft, and 
having it, the differential wheel, and the socket wheel,, 
free to move in any direction. In this way it may 
be seen, by holding the socket fast, that it takes two 
revolutions of the shaft pinion (which is now loose for 
experimenting) to cause the differential wheel to make 
one revolution. Again, if the differential wheel stood 
the socket would go at the same speed as the shaft, 
and according as the speed of the differential wheel 
increases in the same direction as the shaft the socket t 
diminishes ; and it has just been said that two revolu- 
tions of the shaft make the differential wheel revolve 
once, so that every revolution of the differential wheel 

fives the socket two revolutions less than the shaft, 
hus if the differential wheel were driven 44 revolu- 
tions, the socket would go 88 revolutions less than the 
speed of the shaft. As explained, we require the 
bobbins to go quicker at the end than at the start, and 
consequently we must drive the differential wheel slower 
as the bobbin increases in diameter, remembering always 
the rule, that the quicker your differential wheel goes 
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the slower the bobbins go, and the slower the differen- 
tial wheel the quicker the bobbins. We must thus have 
some means o£ varying the speed of the differential 
wheel, and this is accomplished in roving frames by 
three different appliances — the expansion pulleys, cone, 
and disc. All of these work on the same principle, and 
when the principle of one is understood, the working 
of the other two is easily followed. 

Messrs Combe, Barbour, & Combe's Roving. 

Expansion Pulleys. — In the roving frames of these 
makers we have applied the expansion pulleys. A 
calculation to find the diameter at which the pulleys 
must be when starting will give a very fair idea of 
their working; and having got this length, the sub- 
sequent movements can be easily explained. In order 
to do this, we must find the speed at which the bobbin 
should run at the start, as explained. 

Supposing the speed of the shaft is 125, the drum 

36 in., and the pulleys on the roving 18 in., then we have 

125x36 OKA , « 

— ^ — = 250 speed of roving. 

We must now find the speed of the spindles, as ex- 
plained before. Having 250 speed of roving shaft, 72 
pinion on roving shait, driving 45 on the end of spindle ( 
shaft, pinions on the spindle shaft 30, driving 20 on the 

. ,, ,,. . 250x72x30 CAA < speed of 

spindle, this gives us 45x2Q -= 600 ] ^dlee. 

In order to find the speed of the drawing roller, we 
follow the roving shaft to the opposite end of the frame 
from the pulleys on which is the twist wheel, which we 
will suppose is 38, driving a 90 wheel on the drawing 

roller; this gives ??°jJ- 8 = 105-55 j ^ of drawin S 

If the diameter of the drawing roller is 2^ in., the 
circumference will equal 7*85 in., and this multiplied 
by the speed gives 105*55 X 7*85 = 828 inches delivered 
by the drawing roller. If the diameter of the bobbin is 
1£ inches, the circumference equals 3*92, and this divided 
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into the amount delivered by the drawing roller gives 

828 

oTqo = 211-2 as the number of revolutions required to 

be made by the spindle to put on the amount delivered. 
Therefore, the speed of the spindles being 600, we have 
600 -211-2 = 388-8 speed of the bobbins at start. 
This being known, we have now to find at what dia- 
meter the expansion pulleys must be placed in order ta 
give us the required speed, 388*8 revolutions. 

Finding the Required Speed of the Differential Wheel, 
the Speed of the Bobbin being known. — Instead of 
taking the bobbin carrier as a driven, which it really is, 
let us suppose it a driver, and then follow the motion 
back. We have therefore the speed of the bobbin carrier 
(3888) multiplied by 20, the number of teeth in the bobbin 
carrier, divided by 30, pinions on bobbin shan't, multi- 
plied by 20, the pinion on^ the bobbin shaft, driving a 
pinion with 32 teeth, which has on the same stud a 
bevel pinion 25, which drives a bevel pinion 25 on the 
end of the shaft which runs to the socket, and on the 
opposite end of this shaft a pinion with 25 teeth drives 
a bevel pinion with 25 teeth, and on the same stud a 
wheel with 32 teeth drives another wheel with 32 teeth 
on the end of the socket. Taking out the drivers and 
, . , 388-8 x 20 x 20 x 25 x 25 x 32 

driven, we have 3 x 32 x 25 x 25 x 32 = 162 

speed of the socket. 

The speed of the roving or pulley shaft is 250, and 
we require the socket to go only 162, then the socket re- 
quires to go 250 - 162 = 88 revolutions less per minute 
than the shaft. As before explained, for every turn of 
the differential wheel the socket makes two turns 
less than the pulley shaft; so that by driving the 
differential wheel the one half of 88, which equals 44, 
the socket will be driven at the proper speed. The 
speed of the differential wheel thus requires to be 44. 

Finding the Diameter of the Expansion Pulleys, having 
the Speed of the Differential Wheel — Continuing in the 
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same way, we have the speed of differential wheel, 44, 
multiplied by the number of teeth in it, 96, divided by 
the .pinion which drives it, 34, multiplied by the wheel 
on the same shaft, 86, divided by the pinion on the 
•expansion pulley shaft, 20. 

This gives— ^- 9 a — =534.212 speed the expansion 

pulley requires to be at the start. 

The expansion pulleys are driven by a band from 
■a grooved pulley on the drawing roller. Now, as 
we found before, the speed of the drawing roller is 
105*55 revolutions, this pulley is 15£ inches, and, having 
the speed at which the expansion pulleys are required, 
namely, 534*212, we can find the diameter required, 

— e^-t-si — =306 or 3^ inches diameter, which the 
o64:'2i 1D 

•expansion pullej's require to be at start, with the 
bobbin barrel \\ inches diameter. In the three differ- 
ent rovings there is no difference in this calculation, 
b)ut only in the means applied to vary the speed of the 
•differential wheel as the bobbin fills. 

It does not matter, therefore, which you take ; you 
proceed in the same manner thus far. The gearing 
may be different, and is different with the different 
makers, and at the same time there may be less wheels 
and pinions, the driving being more direct. Having 
followed the calculations giving the necessary dia- 
meters at which the pulleys must be started in order 
to accomplish the work required, any one following 
the calculations with the explanations given (which 
apply just the same to the other two) should form not 
only a correct idea of the various motions and their 
relations to one another, but be able also to take any 
calculation, and know the exact result which any altera- 
tion would involve. This is comparatively simple so 
far, but becomes more difficult as we follow the motion 
of the bobbin while filling. 

Let us suppose our bobbin increases in diameter 
\ in. every row that is put on, and that our bobbin 
when full will be 4 in. diameter. Then we will require 
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4-l£ = 2§ = 22 eighths, and this requires twenty-two 
rows of rove, and consequently twenty-two traverses 
of the builder. As the diameter increases so does 
the bobbin speed increase, and for this reason the 
differential wheel must be driven slower. In order 
to drive the differential wheel slower we must drive 
the expansion pulleys slower. Having got one row 
of rove on the bobbin, diameter will be If in.; 
substituting this diameter for 1£ in. in the calcula- 
tion, we will find 3*366 the diameter of expansion 
pulleys when the bobbin is If in., and so we find 
the diameter at which the expansion pulleys must 
be as each successive row of rove is laid on, as indi- 
cated in the table below. Having the first result, it 
may be found in an easier way by proportion. If the 
bobbin when 1£ in. diameter requires 306 in. diameter 
of expansion pulleys, what will it require when If in.? 
1± : 1| : : 3-06 = 3-366 answer. 



Diameter 


Diameter of 


Diameter 


Diameter of 


Diameter 


Tiameter of 


of 


Expansion 


of 


Expansion 


of 


Expansion 


Bobbin. 


Pulleys. 


Bobbin. 


Pulley 8. 


Bobbin. 


Pulleys. 


1J 


306 


24 


5 202 


3 


7 344 


18 


3 366 


2J 


5 508 


H 


7 65 


n 


3-672 


2| 


5-814 


H 


7 956 


18 


3978 


24 


6 120 


38 


8 262 


if 


4 284 


2§ 


6-426 


H 


8-568 


IS 


4 59 


2i 


6-732 


38 


8-874 


2 


4-896 


H 


7-038 


31 


9 180 
9-486 



From the foregoing table we have got the diameter 
of the pulleys with each row of rove. The pulleys are 
increased in diameter by one side being made to inter- 
sect the other; the further they are intersected the 
larger their diameter becomes. This intersection is 
caused by the spindle from the moving side of the 
pulleys bearing against a bevel plate. At the start the 
spindle is bearing against the plate near the bottom. 
The plate is bevelled, the bottom being furthest away 
from the pulleys. At each rise and fall of the builder, or 
half tooth of the ratchet wheel, the expansion pulleys are 
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raised, and the spindle bearing against the bevelled 
plate is raised also and pushed in, causing a deeper 
intersection at each rise and fall of the builder. The 
expansion pulleys are generally made so that they 
increase 1£ inch for every inch they are pushed in by 
the bevelled plate ; or, in other words, they increase in 
diameter 1\ inch for every inch of intersection. This, 
of course, depends on the angle which the intersecting- 
sides make with the pulley spindle. 

The plate against which the spindle from the pulleys- 
rests, and which controls the intersection, is made with 
a bevel of one inch per inch of perpendicular, so that 
every inch which the expansion pulleys are raised the 
spindle is pushed in one inch, increasing the pulleys by 
intersection 1£ inch in diameter. As already seen, we 
require the expansion pulleys at 3*06 in. diameter at 
the start, with 1£ in. bobbin barrel, and placing our 
pulleys at this diameter, we require '306 in. increase 
for each rise and fall of the builder, or for each row of 
rove that is put on in the example taken. 

Placing a ratchet wheel of that pitch which will raise 
our expansion pulleys so that the bevelled plate will 
cause intersection equal to an increase of '306 inches 
diameter, our bobbin will be driven at the required 
speed as each row is laid on. We may find exactly 
what amount we will require to increase # 306, by pro- 
portion. Thus : If one inch gives 1^ inch increase what 
will give 306 ? As 125 : -306 : : 1 inch ; -245 answer. 

The pulleys may be made to give a greater increase in 
diameter per inch of intersection, or the bevelled side of the 
plate, forming with its perpendicular one a greater angle,, 
necessitating only a finer ratchet wheel, and vice versa. 

To find the bevel which pulleys require to be to give 
any required increase in diameter for every inch of 
intersection, we may give a very simple method without 
entering into the relations of angles to one another. 

Rule. — Draw a straight line, which we will call A B, 
erect a perpendicular at any point C, measure towards 
A the distance you mean to intersect, say one inch, 
erect at this point D another perpendicular, and on 



FLAX PREPABING. 81 

it mark the distance from the line A B equal to the 
increase in diameter which you require the pulleys to 
make per inch of intersection, say 1£ inch, then 1£ inch 
from A B call E. From this point E on the second per- 
pendicular draw a line to the point C on A B, from which 
the first perpendicular is drawn, and this gives one side of 
the expansion pulleys. Proceed in the same way on the 
other side of the first perpendicular, or, what is the same 
thing, draw a \me having the same angle with A B as 
the line already formed, and this gives us the two in- 
side or intersecting sides of the pulleys and the angle 
at which they require to be so as to increase 1^ inch in 
diameter for every inch of intersection. 

The angle required for one inch increase per inch of 
intersection = 45°. The angle required for 1£ inch in- 
crease per inch of intersection = 51£°. 

The expansion pulleys used by Messrs Combe, Barbour, 
& Combe are generally 10 inch diameter, and at an 
angle of 50°. 



Messrs S. Lawson & Sons' Roving. 

We herewith give seven drawings of the roving 
frames made by Messrs Samuel Lawson & Sons, Ltd., 
Leeds. The first drawing shows the Gearing End 
Elevation, the second the Sectional Elevation, the third 
Back Elevation — Gearing and Friction Plate, and the 
fourth Front Elevation — Driving End. In the fourth it 
may be pointed out that the pressing rollers are shown 
as having leathern ends, which this firm have recently 
introduced, and which they hold as particularly suitable 
for roving frames for jute preparing in India. In 
addition to the roving frame made with a friction 
plate, this firm also make roving frames with the cone 
motion, as shown in drawings Nos. 5, 6, and 7. 

Unlike the roving frames of the other two makers, 

the gearing of those made by the above firm is arranged 

all on one side of the frame. From the pulley pinion 

we have the drawing roller, spindles, and top cone 

F 
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driven. In this roving we have two cones, the top one 
having an unvariable speed, the lower one being vari- 
able, the various speeds of which we require in our 
present calculation ; and, besides these, the back shaft 
is also driven from the pulley shaft. As already stated, 
there is no difference in the calculation to find the speed 
of the driver of the differential wheel in the roving frames 
of the three different makers, but the difference exists 
in the means applied to vary the differential wheel 
speed. Proceeding as in the last case to find the speed 
which we require the lower cone or driver of the differ- 
ential wheel when the bobbin is empty, we have — 

— =-= — = 280 speed of pulley shaft. 

280x48x24 KaCi , . . „ 

— «2 — fo — = 560 speed ot spindles. 

wr — y& = 912*37 delivery of drawing roller. 

280x48x48 01A , «, 

— -J — jq — = 210 speed ot top cone. 

Diameters of bobbins at start, 1£ in. 

Circumference of do. 3*927 in. 

912*37 
q.qo 7 = 232*33 revolutions of flyers to put on delivery. 

Speed of spdls. Revols. of flyers. 

580 — 232-33 = 327-67 speed of bobbins. 
2i — Tg = 163*83 speed of socket. 

Speed of pulley shaft. Speed of socket. 

280 — 163-83 = 116*17 revols. socket requires 
to be less than pulley shaft. 

— 5 — = 58*08 speed of differential wheel. 

58-08x210x25 AK , ^ j ri x ± * 
— — — = 451*06 speed of lower cone at start 

x with bobbin 1J in. diameter. 

Having found that we require the speed of the lower 

cone, which drives the differential wheel, to be 451*06 

revolutions at the start, the bobbin being 1£ in. diameter, 

we must now determine the size and construction of our 
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( 1 )— Roving Frame.— Gearing : End Elevation. 

(Messrs S. Lawson & Sons.) 
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(2)— Roving Frame.— -Sectional Elevation. 
(Messrs S. Lawbon & Sons,) 
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( 5 ) — Roving Frame (Conb Motion).— Gearing : End Elevation. 

(M688T8 S. L.AWSON & SONS.) 
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(6)— Roving Frame (Cone Motion). — Sectional Elevation. 
(Messrs S. Lawson & Sons.) 
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cones, and cannot find the diameters at each increase 
in diameter of the bobbins by proportion, as in the 
expansion pulley calculation, or by inverse proportion, 
as in disc. I will give a very simple rule or formula 
for finding the shape of the cones, but, in order to 
make it as clear as possible, will give first an example 
of how to construct the cones from the various speeds 
at which the lower cone requires to be at each increase 
of diameter of the bobbin. By inverse proportion we 
can find the speed the lower cone requires to be at 
each increase of the bobbin diameter. 

For example, we have found that at the start, with 
bobbin 1£ in. diameter, we require 451*06 revolutions. 
Supposing our bobbin increases one-eighth of an inch 
in diameter every row that is put on, we can find the 
speed the lower cone requires to be when the bobbin 
increases to If in. diameter, If : 1£ :: 451*06 = 41005 
speed of cone when bobbin is if in. diameter. 

In the same way we can find the various speeds at 
each increase up to any size, and supposing we wish 
to have our cone to suit a bobbin 5£ in. diameter, we 
have as before, 5£ : 1£ : : 451*06 = 102*51 speed of cone 
when bobbin is 5£ in. diameter. 

Having the speed of our top cone 210, and its diameter 
at the extreme end 6 in., and the diameter of lower 

cone at the same point 2£ in., we have —^ — = 560 the 

speed of the low cone. We can next determine 
what diameter of bobbin this speed would suit. 
560 : 451*06 : : 1£ = 1 in. diameter of bobbin. 

Determining the length we wish the cone to be, then 
from the following table we can make our cone the 
required shape. As the sum of the diameters of the 
two cones remains the same throughout their entire 
length it will be sufficient to ascertain one. Suppose 
the length of our cone to be 31£ in. ; speeds required 
to suit bobbin from 1 in. to 5£ in. diameter, increasing 
one-eighth of an inch each row of rove, as in the pre- 
vious table, it will be seen that we require to know the 
diameter of one of the cones at 37 points. Let us 
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first take a straight line the length of our cones, 31£ in., 
and divide it into 36 equal parts. Commencing at the 
first point, that is, the largest diameter of the top cone, 
which we have fixed at 6 in., then at the second point 
of the cone we require a diameter less than (5 in., which 
multiplied by 210, the speed of top cone, and divided by 
the diameter of the low cone, 2| in., plus the amount 
which our top cone will be less than 6 in., shall equal 
501*18 the speed of the lower cone when the bobbin is 
1J in. diameter. 



Table showing Speed of Loweb Cone at each Increase in 
Diameter of Bobbins. 



Diameter 


Speed 


Diameter 


Speed 


Diameter 


Speed 


of 


of 


of 


of 


of 


of 


Bobbin. 


Cone. 


Bobbin. 


Cone. 


Bobbin. 


Cone. 


Inchea 




Inches. 




Inches. 






560 


2* 


225.52 


4 


140 95 


i* 


501-18 


2$ 


214*78 


4i 


136-68 


u 


45106 


2| 


205-02 


H 


132-66 


i| 


41005 


2J 


196 11 


4§ 


128-87 


H 


37588 


3 


187 94 


4£ 


125-29 


if 


347 


3i 


180-42 


4| 


121-9 


if 


322-18 


3i 


173 48 


*i 


1187 


li 


300-7 


3§ 


167*05 


*£ 


115-65 


2 


28191 


H 


16109 


5 


112-76 


24 


265-30 


H 


155-53 


5i 


110 


2J 


250-58 


3| 


150-35 


H 


107*4 


2| 


2374 


3g 


145-50 


51 
5i 


104-9 
102-51 



Let us suppose x = diameter of the top cone at first 
division, low cone will then be equal to the sum of the 
diameters, 6+2± = 8£— #. 

Thus we have ^12 = 501-18 
8 \ - x 

Simplifying, we have 

210# = 4134-735-50M8#. 

711-18 # = 4134-735 

4134-735 _ v „ diameter of top cone at second 



x = 



= 5-813 



711-18 v " A " point for bobbin, 1J in. 
Proceeding in the same way, we can find the dia- 
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meter of the cone at each division, and at the opposite 
ends we have 

^4^ = 102-51 

Simplifying, 210# = 845-727 -102-51 x. 

312-51 # = 845-727 
= 845*727 _ o. 7 q/> diameter at small end or thirty-seventh 
x 312-51 point of top cone, bobbin being 5^ in. 

The foregoing equation may be put in the following 
manner : — 

Add the revolutions of top cone, 210, to the revolutions 
required at each diameter of the bobbin, and divide it 
into the revolutions required, multiplied by the sum of the 
diameters of the cones, 8^ in., for the diameter of the top 
cone at each point. Having ascertained the diameter of 
the top cone at each division, we can find the diameter 
of the low cone. Thus, at the first division top cone 
diameter = 5*813 or 5}|, low cone diameter then = 8*25 
— 5*813- 2-437 or 2^. At the last point, top cone 
diameter = 2-706, and low cone = 8-25— 2-706 = 5-544 in. 
diameter. 

Another method of determining the Cones. — Having 
fixed the end diameters of the cone required, the axis 
lying between these diameters may be divided into as 
many parts as desirable. The diameter of the cone at 
any of these parts can be found by the following rule : — 
Multiply the number of divisions by greater diameter, 
and divide the result by number of divisions plus 
the number of the division at which we require the 
diameter. 

Example. — Let the end diameters of the cone be 6 in. 

and 3 in. respectively. This necessitates a length of cone 

equal to 3 1 £ in. Divide this length into, say, thirty equal 

parts, then, by the rule given above, we find the diameter 

at any of the divisions; thus, at division 20 we have 

6 x 30 Q , . , 
__ = 3§ inches. 
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It must not be supposed that the length, 31£ inches, 
is got arbitrarily ; it depends entirely on the required 
diameters, which are taken by actual measurement on 
a cone from a hyperbole or rather adjacent hyperboles 
formed to suit the greater diameter. 

The rule itself is based on certain properties peculiar 
to the hyperbole (conic sections), but which we cannot 
here discuss. 

Note. — We have here been speaking of the formation 
of the upper cone; the lower is made to suit it, as 
explained in former method. 

These cones, as now determined, will do for any 
size of rove, whether our bobbin diameter increases 
by one-sixteenth, one-eighth, or one-fourth of an 
inch, &c. 

A belt running perpendicularly conveys the power 
from the top to the low cone, and at the start this belt 
must be placed on the proper diameter of the cone 
determined by the diameter of the bobbin barrel. 

A rack moves the belt guide, and this rack is acted 
upon by a ratchet wheel, which is allowed to move 
round half a tooth each time the builder rises or falls. 
Now, if we have a rove increasing one-eighth of an 
inch, the ratchet wheel should be of such a pitch as to 
allow the belt to be moved one division in each rise and 
fall of the builder. 

If, however, you have a rove increasing the diameter 
of the bobbin one-sixteenth of an inch in every row of 
rove put on, you will require a ratchet pinion with 
twice as many teeth, or the teeth half the pitch ; and 
if you have one increasing the bobbin diameter one- 
fgurth of an inch, you will require one with half the 
teeth of that for the one-eighth of an inch increase, 
or the pitch of teeth twice as much, so as to put 
your belt at each rise and fall of the builder one- 
half, or twice as far as with one-eighth of an inch 
increase, and so with any larger, smaller, or inter- 
mediate rove. 
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Messrs Fairbairn, Naylor, Macpherson & Co.'s 
Roving. 

Disc and Scroll. — The mode of action differs consider- 
ably from the other two in this means of regulating the 
speed of the differential wheel. In those we have the 
diameters of pulleys and driven cone increasing, while 
in this the diameter of the disc which drives the boll 
diminishes. Again, in the expansion pulleys the 
increase is regular, while in the cones and disc the 
decrease in diameter is irregular. Proceeding in the 
same way as in the two former calculations, we shall 
obtain the diameter on the disc at which the boll or 
friction pulley must be placed at the start. 

16-25 ' = ^Q0 speed of pulley shaft. 

200x44x30 „ AA , « . ,, 

— ^ — ^ — = 600 speed of spindles. 

200 x 28 x 78-5 814 inches delivered by drawing 
54 "" roller. 

— =j — =104 speed of drawing roller. 

Diameter of bobbin barrel \\ = circumference 3*92 in. 

814 = 0A7.fi k revolutions flyers require to put on 

3-92 quantity delivered. 

600-207-65 = 392-35 speed of bobbins. 

392-35x12x30x36x32 1QA « ft , c u± 

r-5 — s* — to — in = 130* 78 speed of socket. 

18 x 36 x 48 x 40 r 

£Q.OQ 

200-130-78 = ^^=34-61 speed of differential wheel. 

34-61 x 84x72 _ R±f > n . speed of friction pulley or boll 
12^27 owuo at st a r t. 

The motion of the disc or friction plate which drives the 
friction pulley or boll comes from the pulley shaft, so that 
we multiply the speed of the pulley shaft by the twist 
wheel,, divided by the wheel on the end of the shaft which 

drives the friction plate — ~= — = 207. Then, having 

the speed required from the friction pulley 646*05, the 
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speed of the friction plate or disc 207, and the diameter of 
the friction pulley 5 in., we can find the diameter on the 
disc at which the friction pulley must be placed; or, in 

other words, the diameter of the driver ^= — = 15*6 

diameter at which the boll or friction pulley must be 
placed on the disc, and, of course, half this distance from 
the centre. Having obtained diameter on disc 15*6, 
with bobbin barrel 1£ in. diameter, let us suppose 
the bobbin diameter increases one eighth of an mch 
each row that is put on, the bobbin 4 in. diameter when 
full, then we require 4— li = 2£ = 22 traverses. The 
first row being put on, the diameter is If in. ; as in the 
other cases substituting this for 1£ in., in the calcula- 
tion we have 1448 ; for 1£, 13 ; and so on. In the 
expansion pulleys we find the increase by simple pro- 
portion. Let us take the two increases already taken 
from 1£ in. to If in., and If in. to 1^ in. Thus, if 
1^ in. diameter of barrel requires, as we find, 15*6 dia- 
meter on the disc, what will If in. require ? According 
to simple proportion, If in. would require more, and 
so we would state similar to the expansion pulley 
calculation, but, unlike the pulleys, the diameter on 
the disc diminishes as the bobbin fills ; so we must put 
the lesser in the second place. As If : 1£ :: 15*6 = 14*18. 
Again, with the next increase we have 1^:1^:: 15*6 = 13. 
This is inverse proportion, and by this means we find 
the following table : — 
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II 
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1 



156 

14-18 

13 

12 

11143 

10*4 
9 75 
9176 
8666 



7*8 

7 09 

6-5 

6 

5-57 

5-2 

4-87 

4 588 

4-33 






2| 

2* 

2| 

2| 

2J 

3 

3J 

3J 



8-21 

7-8 

7-428 

7*09 

6-782 

6-5 

6-24 

6 

5-777 



5 

P 

HMO 



41 

3-9 

3-714 

3-54 

3-396 

3-25 

312 

3 

2-888 



fe c 
■22 
a>2 



flo 



3| 



I- 



5-571 
5 379 
5-2 
5-032 



.2 



2-78 
2-689 
2-6 
2-5 
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If we compare the decrease on the disc at each step we 
will see that it is not regular; from 1^ to If on the 
bobbin the boll meves from 15*6 to 14*18, a decrease of 
1*42 on the disc ; then from 3| to 3$ on the bobbin it 
moves from 5*2 to 5032, decrease of *168; whereas for 
the same increase of the bobbin at the start we had 
decrease of 1*42. From this it will be seen that the boll 
moves less as it comes nearer the centre and as the 
bobbin fills. In order to give this irregular decrease of 
the diameter of the boll on the disc, the scroll or snail 
is introduced. We will now consider the manner in 
which the peculiar form of the scroll is obtained. The 
scroll is on the same shaft as the ratchet wheel. From 
the boll extends a shaft which moves it out and in on 
the disc, and when the boll is at 15*6 in. diameter on the 
disc at starting, the end of this shaft bears upon the end 
of the scroll farthest from the centre, and as the ratchet 
turns round so does the scroll, and by a lever and 
weight the boll shaft is kept bearing on the scroll, so 
that as the distance from the centre of the scroll to the 

Soint where the boll shaft bears diminishes so also the 
iameter on the disc diminishes. Knowing that 15*6 in. 
is the diameter on the disc at the start, we have the 
half of this, 7*8, the radius on the disc, or the distance 
of the boll from the centre of the disc. Supposing the 
distance from the centre of the scroll to the farthest 
point is the same, namely, 7*8, then, as the disc 
diminishes, so exactly will the scroll. Referring to the 
table, we have the diameter on the disc at the finish 
5*032, the radius 2*5 in., and so the scroll must diminish to 
2 5 from the centre to the part where the boll shaft rests. 
Having the two extreme points, as well as the inter- 
mediate diameters of the disc at each shift, we will 
proceed to consider how the scroll is formed. 

From a centre, which we will suppose is the centre 
of the shaft on which the scroll is placed, describe a 
circle with a radius 7-8 in., which we shall call B, and 
also describe a circle A from the same centre 
with a radius 2*5 in. Now, the boll shaft moves from 
the circle B to A in filling the bobbin. If we re- 
G 
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quired one complete turn of the scroll to accomplish 
our work, then, drawing a line from the centre to 
the outer circle B, the points at which this line 
would cut A and B would give us the points where 
the boll shaft would be at beginning and end. How- 
ever, three-quarters of the circle is generally found 
sufficient. 

From any point on the circumference of B divide 
the three-fourths of the circle into twenty-two equal 
parts, and draw a line from the centre to each 
point. On these lines we have now to mark off the 
distances given in the table. The first point we 
have already got, being the distance to circumference 
of B 7*8. On the second radius mark off the second 
distance, as in the table, 7 09; on the third 6*5; and 
so on, finishing on the twenty-second with 2*5. Com- 
mencing on the first line on the circumference of B, 
drawing a line joining these points and finishing at 
the circumference of A, we have the form of scroll re- 
quired, and, as in the other two, if we place on a ratchet 
wheel which turns the scroll at each rise and fall of the 
builder one of these equal distances, it causes the boll to 
move on the disc the required distance each row of rove. 

For the same reason as in the cone and expansion 
pulleys, this scroll will do for any size of rove from 
1£ in. to 4 in. diameter. In this case we stopped when 
we had just enough, but they are generally made with 
a few more points than are actually needed. 

Speed of the Builder. — On the speed of the builder 
depends the laying on of the rove on the bobbin, and 
the rows should not overlap or be too far apart. Just 
as the speed of the bobbin alters, for similar reasons so 
must the speed of the builder, and, like the bobbin, 
its motion is regulated by the disc, cone, or expan- 
sion pulleys, as the case may be, and varies its 
speed accordingly. If, however, the builder is either 
overlapping or laying the rows on too far apart, this 
can be easily altered by making its pinion larger or 
smaller. 
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Effect of changing the Twist Wheel — The twist wheel 
occupies such a position in the roving that altering it 
alters the speed of every part of the frame except the 
spindles ; but although this is the case, they preserve 
always the same relations to one another. If you put 
on a larger twist wheel you drive the roller quicker, 
and so you require the bobbins slower ; but the larger 
twist wheel also drives the disc, cone, or pulleys propor- 
tionally quicker, and these the differential wheels quicker, 
thus giving the slower speed required to bobbins. 

Another mode of Uptake. — By driving the bobbin faster 
than the spindle, the rove may be pulled on instead of 
being laid on, as explained, and it would just vary its 
speed when a leader, diminishing instead of increasing as 
it increases in diameter, and going at the surface speed 
of the drawing roller faster than the spindle motion. 

Let us suppose a few difficulties with the roving, and 
suggest solutions. 

In the disc, the boll requires examination from time 
to time, to see that it does not diminish in diameter, 
without making compensation by putting it nearer the 
centre on the disc by means of the rod for this purpose. 

Again, if your bobbin is dragging, or keeping the 
sliver too tight and injuring it, you require to drive 
the bobbin faster, hence the boll, the cone, and expan- 
sion pulleys must go slower. In the disc you bring 
the boll nearer the centre, but if you now have not 
room on the disc to fill the bobbin, you must alter the 
pinion which drives the disc plate, making it larger, 
and driving the disc slower, and then place your boll 
properly. In a similar way you would treat the cone. 
If you have not large or small enough diameters on 
expansion pulleys, you require to alter the change 
pinion leading to or immediately before the differential 
wheel. I might give many other ways of altering, 
but they are seldom needed, and in any case where 
alteration may be needed, the foregoing will act as 
a guide where to change. 
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Conclusion of Differential Motion. — We may safely say 
that the roving and its complicated motions is one of 
the most difficult problems to master in our flax spinning 
mills; but although intricate, it has, when properly 
arranged, a delicacy of treating rove for the finest wet 
spun yarn as well as for the heaviest jute yarn. 

For Dry Spinning or Heavy Numbers. 

In dealing with the preparing for dry spinning I 
have an easy task. As the preparing or making the 
rove for dry spinning is exactly similar in every re- 
spect to that for wet spun yams, I shall refer my 
readers to the process as dealt with there. However, 
as stated in the Introductory notice, dry spinning is 
employed for the heavier yarns, so the preparing is 
coarser than in wet spinning. The range of dry flax 
yarn is from 1£ lbs. to 20 lbs. per spindle, yarns for 
ordinary linens running up to 4 or 5 lbs. per spindle ; 
canvas yarns from 4£ and 5 lbs. to 20 lbs. per spindle. 
Yarn 3 lbs. per spindle may be considered as the 
standard size. Almost as great care is required in 
preparing flax for these as for finer yarns, for, although 
we have not so costly, we have weaker material, 
which will not stand rough usage. Russian flax is 
principally used in the dry spinning trade — Riga K 
marks, 12 and 9 head, low Pernau marks, such as 
HD and D, Hoff, Archangel, RjefF, &c. &c. From the 
nature of these flaxes, it is essential that drafts in 
the preparing should be shorter than in strong flax 
for wet spinning; these drafts should never exceed 
12, and if below it, so much the better. The gills should 
be more open than for the more solid and well cut 
flax, giving perfect freedom of action without allowing 
it to run into layers; gills too fine would also cause 
imperfect drawing and breaking of the fibre, and a 
longer pin is required, owing to its light, bulky 
character. An incident that came under our observa- 
tion a good number of years ago illustrates this 
Tiew. Two systems, exactly the same in every par- 
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ticular of construction, were working alongside each 
other; both were working the same flax exactly, 
for the same size — 3 lbs. The rove weighed the 
same, and they were spun over frames exactly similar, 
■although in different rooms. The yarn of what we 
will term No. 1 system was very inferior to the yarn 
from No. 2 system, No. 1 being hairy, having more 
■" swells" and "smalls," and wanting entirely the 
akin and strength of No. 2 system. Any inferiority 
about these 3 lbs. (the work of the two systems being 
mixed) was set down as being due to No. 1 system, 
and everything that was thought of at the time was 
tried, and failed to have the desired effect, until we 
examined the drafts of the preparing, and found No. 1 
about 11, and No. 2 about 10 draft all over. We 
changed No. 1 to 10, and found any defect remedied. 
The explanation of this is that the gills being too 
email, the material weak and poor, and with the 
longer draft on No. 1 more burdened, the flax ran 
over the top of the gills a little, and so we had 
inferior yarn. 

Clock Weighing System. 

As we mentioned in connection with the preparing for 
wet spun yarns, keeping the rove at a uniform rate 
is accomplished by weighing cans in setts. As clocks 
are used more or less in the preparing for dry spin- 
ning, and as we have had a practical acquaintance 
with both systems as applied to wet and dry spun 
yarns, flax, tow, and jute, we will here give an ex- 
planation of the above system. 

Working of the Clock. — The principle of the clock or 
•dial is as follows: — A certain quantity is spread in 
one round, or some part of a round, of the dial of 
the clock. The clock is driven from the delivering boss 
similar to the bell in sett weight. A worm on the end 
of the delivering boss shaft drives a pinion on a shaft 
which has on the other end a bevel pinion driving 
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a similar bevel pinion on an upright shaft, having a 
worm on the opposite end that drives a pinion carrying- 
round the hand on the dial of the clock. This is the 
usual system, although it is driven in many cases more 
directly. 

Length of the Clock. — The length is taken, as in the 
case of the bell, by multiplying the circumference of the 
delivering boss by the pinion on the end of the small 
shaft leading to the clock, and on the opposite end of 
this shaft a bevel pinion drives a similar bevel pinion 
which we multiply by, and again multiply by the pinion 
on the dial, and diviae by the first bevel pinion and by 
56 to reduce to yards. 

Example. — Diameter of delivering boss 4 in. = circum- 
ference 12*56, first or change pinion 48, first bevel 25,. 
second bevel 25, dial pinion 60. Thus : 

12-56x48x25x60 1AA . , 
36lT25^ =1004 yards. 

In putting on a new size, proceed as in sett weight,, 
and find the weight required for 100 yards from spread- 
board. Say that is 5 lbs., then for 1000 yards (if that 
is the length of our clock, for we may suppose that not 
more than 1000 is delivered by drawing roller, as the 
delivering boss requires at least four more to keep the 
sliver sufficiently tight), we would require 5 lbs. x 10 
— 50 lbs. As in sett, allow for waste and bulking. 

After once getting data to work from, the different 
weights of rove are obtained by proportion, altering 
the change pinion on the end next the delivering" 
boss, instead of the weight of flax every time, which 
would be very awkward, as the flax is generally put 
up in bundles of the same weight. Thus, supposing 
your flax is put up in bundles of 25 lbs. each, and you 
spread two at a time, which equals 50 lbs., then 
you make your rove heavier or lighter by lengthening 
or shortening the length of the clock. The greater 
length the 50 lbs. goes into, the lighter the sliver, and 
vice versa. 
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Example. — If a 48 pinion gives us 48 drs. per 100 
yards of rove, and we require 36 drs. per 100 yards, what 
pinion will be required, always the same weight being 

spread? As d ™' **• P™j on "f ■ • • A 

r 36 : 48 : : 48 ; 64 pinion required. 

To find Weight and Length of Clock for a given Rove. — 
Again, supposing we have no data to start from in a 
system, with particulars as follows : — 

First drawing, draft = 10, Ends into 1 = 12 

Second „ „ = 12, „ 1 = 12 

Third „ „ =12, 1 = 4 
Roving =12, 

Rove required, 51 drs. per 100 yards, length of clock 

iaaa a x. ^51x12x12x12x10 a ,, 1AA 

1000 yards, we have -. — ^ — =-^ — ^ — =-- = 6 lbs. per 100 

J ^ 4x12x12x16x16 r 

yards from spreadboard. 

Now, if 6 lbs. is the weight of 100 yards, then 1000 
yards, which is the present length of the clock, will 
require ten times as much, 6 lbs. x 10 = 60 lbs., or 30 lbs. 
to be spread by each spreader in one round of the clock. 
Now, if our flax is put up in any other weight, say 
25 lbs., we can find the length of bell in this way. We 
require, as shown above, 6 lbs. per 100 yards, then 
what length will give us 50 lbs , or two bunches to 
spread? 6: 50:: 100 yards: ans. 833 J yards length 
of clock. This is without taking into account waste, 
bulking, &c. 

In order to know the explanation of this rule, see the 
way to find sett weight, or weight of 100 yards of sliver 
from spreadboard, from weight of rove per 100 yards in 
" preparing for wet spinning." There is this difference, 
however : in it, as the sett is made up at the back of the 
first drawing, its doublings are not taken into considera- 
tion, as the weight found is the weight of the whole 
sett ; but as the weight is made up in the clock system 
for a single sliver delivered from the spreadboard, you 
divide by the number of doublings at the back of the 
first drawing, and thus you have the weight of one 
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sliver. We shall sum up our opinion of both systems 
(clock and sett) in very few words. Do not use the 
clock system if you can use the sett. The clock 
system with coarse yarn equally with fine produces 
the same result. With the sett you can run a size of 
yard for an indefinite time without altering your draft 
in the spinning room. With the clock system your 
yarn keeps rising and falling, heavy to-day and light 
to-morrow, heavy this doffing of rove and light the 
next, and more common still, heavy and' light mixed 
through them all. On examining the yarn you can 
never fail to find heavy and light cuts, and it is even 
easier seen on the bobbins. A doffing of bobbins 
never comes off a spinning frame prepared by the 
clock system out of which one could not select from 
their appearance some light and some heavy, and 
commonly there will be in heavy yarns, where slight 
differences are easily seen, a difficulty in picking out 
many bobbins which are exactly the same. In the 
sett system, with just the same amount of care, you 
have results the very reverse, no difference whatever 
in the size of the yarn being visible. In the sett, 
you have eight, ten, or any set number of cans, 
with exactly the same number of yards in each, and 
these combined have always the same weight. Now, 
if the spreaders make heavy or light cans their atten- 
tion is called to it and they are balanced by others, 
whereas in the clock there is no check so long as 
the worker spreads the allotted quantity in a round 
of the clock. There will be heavy and light slivers 
spread, and it is the getting together on the sett 
frame of too many light or heavy slivers that prevents 
equality. That the sett is by far the superior system 
we have no hesitation in saying. That the clocks are 
easier and cheaper is urged on their behalf, but the 
inferiority of the work produced discounts this considera- 
tion. At any rate, yarn not heavier than 6 lbs. or 8 lea, 
in my opinion, should have the sett. On account of the 
inequalities of the clock system, you have roves below 
the proper weight, which constantly annoy the spinner. 



FLAX PREPARING. 105 

A few light roves are sufficient to keep a spinning frame 
in bad order, so that you are not able to take off the 
same production. Again, from sudden fluctuations the 
Toves in general take, you require to put on draft when 
perhaps you have some of the previous lighter roves 
still on the frame. So that, although the clock system 
in the preparing room may be easier and cheaper, its 
merits in this department are more than counterbalanced 
by its defects in the spinning room. Following it fur- 
ther, you have unequal wefts, which make alternate 
light and heavv cloth ; besides, you have breaking in 
the weaving of the light warp yarns. 

A serious defect, in working six or more different 
-sorts of flax, is that you cannot efficiently have more 
than two different qualities running at one time, as the 
flax is suspended from a balance. 

Working of Balance and Clock. — The dial of the clock 
•driven by the machine is divided into a certain number 
of equal parts, say twelve, and a ring is put on the 
balance, also divided into twelve equal parts, between 
the place where the hand of the balance points when the 
full weight is in and when empty, so that, as the hand 
on the machine-clock moves from twelve to eleven, there 
should be enough spread to move the hand of the bal- 
ance on which the flax is suspended from twelve to 
eleven on the index ring, equal to one-twelfth of 25 lbs. 
spread. It is urged from this that the spreader has a 
check every two lbs. spread, but it is generally the 
case that, after getting an idea of the weight to be 
spread, the spreader never compares the index ring of 
the balance with the machine-clock until the allotted 
quantity is almost finished, thus making the rove by 
guess work. On the other hand, the spreader for setts 
spreads uniformly from beginning to end of the bell, 
and then finds whether the spreading is heavy or light, 
and thus regulates the spreading until right, and con- 
tinues always the same, without the temptation, as with 
the clock motion, to spread heavier or lighter, so as to 
finish with the machine-clock. In the setts you can 



106 FLAX, TOW, AND JUTE SPINNING. 

spread six different sorts at the same time, if a six-line 
spreader, and so have your sliver uriiformly mixed at 
the first machine. 

In the wet spinning trade very few use the clocks, 
the sett being almost universal. In some places where 
clocks are used, for the proper mixing of the flax 
only one sort is spread at a time, and then the 
cans put up with the right mixture at the first drawing 
frame, and if this trouble has to be resorted to, why 
not weigh them with very little extra trouble ? if this- 
is done, the clocks will be found of little use. In the 
dry spinning trade the clock system is frequently used, 
but setts are used for the better class of yarns. 
Sometimes setts are made up from the first or second 
drawing, two or four cans at a time, but the objections 
to this are evident in comparison to eight, ten, or 
twelve cans, and the sett made up from the spread- 
board is considered preferable to that of any other 
method. 

In twisting the rove, more attention is required than 
in preparing for wet spinning, but as the preparing over- 
seer should be guided in this matter by the opinion of 
the spinning overseer, we will leave it to be treated in 
spinning. Greater doubling can be accomplished with 
short drafts in preparing these heavy numbers than in 
lighter, without resorting to very light spreading, one 
to three thousand doublings being generally used. 
To ascertain the amount of doubling simply multiply 
together the number of ends into one at first, second* 
and third drawings, thus, 12x12x8 = 1152 doublings- 
on the system. 



The following tables are similar to those previously 
given, pages 58, 59, the same explanation applying. 
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CARDING. 



Carding is one of the most important branches in a 
spinning mill, and especially in the primary processes 
through which tow passes before reaching the spinning 
room. Difficult as it is to give any practical guidance 
in the manipulation of the flax fibre over the various, 
machines, it is still more difficult to do so in carding. 
The objects in carding are various, depending on the 
material, and the purpose for which it is intended, e.g.* 
separating the fibre from shive, nap, and dirt ; cutting 
the fibre ; also, sorting the tow by various doffers, and 
delivering in a sliver for the drawing frames. In order 
to judge how any given tow should be carded we must 
have the material before us, and, knowing the yarn 
into which it is to be made, see the defects which it is 
essential to remove for that yarn, and, by an acquaint- 
ance with the qualities of our material, such as strength, 
&c, strive to arrange our carding so as to perform the 
work with the least possible damage to the fibre, and 
with the least possible waste. 

In tows, as in flax, we have a wide range of material, 
from the fine, and sometimes combed, for wet-spun 
yarns, to the coarse, for sacking, canvas, &c. The 
quality of the material to be operated on differs so 
much that, in order to give an account of carding, we 
would require to give an example of the many different 
varieties of tows, for which we require different carding. 
Generally speaking, one carding is sufficient for Baltic 
tow, the shive, dirt, &c, being easily thrown out, 
owing to the dry and open nature of the material. 
In Scotland a great quantity of the tow worked is 
Baltic, hence carding is accomplished in a different 
manner from that adopted in the case of the finer 
tows in Ireland. In the majority of Scotch mills only 
one card is used, acting as a breaker and finisher, 
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and it is only in cases of very dirty tow that two 
separate cards are used. I shall give, farther on, the 
particulars of a card adapted for from 3 to 4 lbs. per 
#pindle. The speed of the cylinder varies according 
i;o the nature of the material and the purpose for 
which it is intended, as does also the speed of the 
workers and strippers, &c. Cylinders, 6 ft. by 5 ft., 
generally rim 150 to 200 revolutions per minute. 
By varying the speed of one or the whole of the 
strippers and workers we can throw out much or 
little dirt. Fast driving of the strippers under the 
card is liable to throw out fibre as well; but where 
it is essential to drive these fast for cleaning, a tin 
cylinder may be placed under, between the worker 
and stripper, allowing the shive and dirt to fall, and 
keeping the fibre in. Where two cards are used, 
the workers and strippers may be driven slower 
than in a single card with similar material and work 
to perform. Hand-made tow, such as Archangel, 
Kama, Jaroslav, and machine tow off the same, as 
well as Rjeff, are so clean that the straightening 
and opening up of the fibre are the principal require- 
ments; but some of these tows, and especially those 
off the hackling machines, are very full of naps, and 
require more carding, especially if for light yarns. 
Some hand-made tows of this class require opening 
and teasing before going to the card, and this is 
accomplished best by manual labour or by an open 
teaser. The evil effects of over-carding will, however, 
be very readily seen in these, owing to the weak nature 
of the fibre. Doffing by means of a roller is applied to 
cards of this description, and this process differs from 
the mode applied to cards for fine tows, as in these 
doffing knives are used. In a breaker and finisher card 
two doffing rollers are generally used, while with two 
separate cards and for Tight sizes, such as 3 lbs., the 
finisher has sometimes only one doffing roller. Gene- 
rally, however, the slivers from cards having two doffing 
rollers are delivered into one, as by taking away the 
best or top sliver the remaining one would be left poor, 
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and the fibre very short. The principal objections to 
twice carding are, the greater amount of waste, the 
breaking up of the fibre, and the risk of ends getting 
away. To this has to be added the extra cost, as 
lapping machines or cans have to be used. 

If only one card is employed, it is essential to run 
first through a teaser flax used as tow, codillas, rope 
tow, &c.., for the purpose of putting it into working form 
for the finisher. 



Setting Cards, Clothing, &c. 

In setting cards the clothing required varies ac- 
cording to the material being worked. This is also 
the case with the clothing on workers and strippers. 
The distance of the workers and strippers from the 
cylinder also varies, they being set further off at the 
beginning than at the end, the distance depending 
on the length of fibre and nature of material under 
process. The diameter of the workers and strippers is 
also varied according to the length of fibre. The 
strippers are generally from 1 in. to 2 in. larger in 
diameter than the workers, so we have them running 
worker and stripper 4 in. and 5 in., 5 in. and 6 in., 
5 in. and 7 in., 7 in. and 8 in., 7 in. and 9 in., and so on. 
It is a point requiring much attention that when new 
machines are ordered full particulars should be given, 
so that the machines may be thoroughly adapted for 
the class of material and kind of work for which they 
are intended. 



Fine Machine Tows. 

In dealing with fine machine tows, the necessity 
of freeing from nap and opening up is the main 
point. Especially in soft mill-scutched Irish tow this 
difficulty is great. Tow coming from a brush and 
doffer hackling machine is very nappy if the brush 
H 
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is not set with great accuracy. These tows are 
mainly for good yarns. The naps in some tows 
may be opened up sufficiently by once carding, but, 
if very nappy, a great many of the naps will be 
drawn into hard knots, and require second carding 
to throw them out. In the finer tows the fibre gene- 
rally is shorter, being machine and sorting tow from 
Irisn, Flemish, Dutch, and Courtrai outline, and to 
work these the workers and strippers are lessened in 
diameter, say to 4 in. and 5 in. and 5 in. and 6 in. 
respectively, a greater number being put in, increasing 
to 8, 9, and 10 pair on a card. Particulars of a card, 
for 25 lea, made from long line tows, are given at 
page 120, but this card must not be considered as a 
standard from which you get finer or coarser for 
finer or coarser yarn. Take, for example, one of our 
very coarsest tows, " re-scutched Irish," and we find 
that the finishing card cylinder will require to be 
covered with about 40 pins to the square inch, spin- 
ning say 14 to 20 lea. This tow requires a great 
amount of carding to free it from dirt, open the lumps, 
knots, &c. 

Owing to the great length and matted condition 
in which this tow comes from the scutchers, it requires 
a coarse shaker or teaser. Particulars of this machine 
will be found at page 120. The person spreading 
or feeding stands on a high platform, and the tow 
is discharged, well shaken or teased, below this plat- 
form. Some machines of this description discharge 
at the back, and consequently no platform for the 
feeder is required. Passing through a breaker similar 
to the one particulars of which are also given at page 120, 
and coming to the finisher, we require a card a 
great deal finer than would be supposed from the 
coarse nature of the material." In order to open the 
naps we must have the cylinder clothed nearly as 
follows: — Pins No. 20 wire, ^ in. long, 17 rows in 
stave, 24 in. X 3 in., which equals 40 pins per square 
inch, for 14 to 30 lea. For heavier numbers, wet and 
dry spinning, coarser cards are used. 
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Card Calculations. 

Taking the draft on a card, or the other calcula- 
tions as to the speed of the various parts, appears to 
a beginner, owing to the complication of wheels and 
pulleys, an almost impossible undertaking. However, 
a, very short acquaintance with the machine enables 
one to trace to its origin the motion of any particular 
part, and the calculations become very simple indeed. 
Owing to the variety of construction, we propose giving 
the calculations for cards which have gearing arranged 
in different ways, the first card having doffing knife, 
with draft and other gearing mainly on one side ; the 
second card one doffing roller, with draft gearing on 
one side ; and the third card two doffing rollers, with 
gearing for draft calculation on both sides of the card. 

For a card with the gearing all on one side the 
various calculations are comparatively easy. 

Draft. — We start with the pinion on the end of the 
delivering boss, say with 20, which drives a stud wheel 
35 ; on this stud a 36 wheel drives a second stud wheel 
60, and on this stud a 25 pinion drives a 110 wheel on 
the feeding rollers. Taking the drivers and driven as in 
an ordinary draft calculation, and the diameter of feeding 
rollers 3, and diameter of delivering boss 3£, we have — 
35x60x110x3-5 , « 

20x36x25x3 = 1D dratt ' 

Speed of Workers. — Taking the speed of cylinders, 

say 200, we have this multiplied by the cylinder 

pinion 65, which drives a stud wheel 128, and on this 

stud a pinion 34 drives a second stud wheel 160, and a 

stud pinion 60 drives the top stud wheel 90, and stud 

or change pinion 25 drives worker wheels 90; which 

gives — 

200x65x34x60x25 . , r , 

-^c — =-^ — ott — ott- = 4 speed of workers. 
128x160x90x90 r 

Speed of Strippers. — This is easily found by multi- 
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plying the speed of the cylinder (200) by the diameter 

of the rjulley on the cylinder which drives the strippers, 

say 15 in., and dividing by the diameter of the stripper 

pulleys, say 12 in. 

200x15 #RA , « , . 

— jo — = "«*0 speed of strippers. 

This is supposing all the strippers to have on the same 
diameter' of pulley, and as one, two, or more may differ 
from the rest, the speed of these will have to be found 
separately, as shown. 

Speed of Doffing Rollers. — Speed of cylinder 200 
multiplied by cylinder pinion 65 which drives stud 
wheel 128, and the stud pinion 34 drives second stud 
wheel 160, and stud pinion 60 drives doffing roller 
wheels 130. 

200x65x34x60 Q Q . a c a & n 

128x160x130 = 9 ' % Speed ° f doffin S rollers - 

Speed of Delivering Boss. — As the delivering boss is 

driven from the doffing rollers, we may take their speed, 

9*96 as found in the previous calculation, and this 

multiplied by the doffing roller wheel 130 drives a stud 

wheel 35, and a stud pinion 36 drives a 20 pinion on 

the delivering boss. 

9-96x130x36 aa K , « , r . , 
^- — ^ = 66*5 speed ot delivering boss. 

teed of Feeding Hollers. — Commencing with the speed 
e doffing rollers, as in the last case, we have their 
speed 9*96 multiplied by the lower doffing roller wheel 
130 which drives stud wheel 60, and stud pinion 25 
drives feeding roller wheel 110. 

9-96x130x25 . ft , r r ,. n 

— g~ — ry~ — = 4*9 speed ot teeding rollers. 

Calculations for Card with One Doffing Roller. 

In the second card calculation, while the draft gear- 
inff is on one side, the gearing for some of the other 
calculations is on both. 
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Draft. — Commencing with the delivery roller, we 
have on it, say, a 70 pinion, driving a stud wheel 145, 
and stud pinion 36 driving a second stud wheel 100, and 
stud pinion 24 driving feeding roller wheel 96. 

Diameter of delivering roller 3£ in.; diameter of 
feeding roller, 3£ in. 

145x100x96x3-5 aj Q , r , 
70x36x24x3-25 = 24 ' 8draft 

Speed of Workers. — Speed of cylinder, say, 180, multi- 
plied by cylinder pinion 44, drives through intermediates 
■a 70 wheel on delivering roller. On the opposite side 
of the card we have a 26 pinion on the delivering roller 
driving a stud wheel 71, and a stud pinion 37 driving 
doffing roller wheel 118. Coming back to the side of 
the card from which we started, we have 80 wheel on 
the doffing roller driving a 105 stud wheel, and a 50 
stud pinion driving the worker wheels 100. 

180x44x26x37x80x50 . fti , r , 

70x71x118x105x100 m 4 ' 94 S P eed ° f WOrkerS - 

Speed of Strippers. — This is similar to the last. Speed 
of cylinder multiplied by diameter of pulley on cylinder 
and divided by diameter of pulleys on strippers. 

Speed of Doffing Rollers. — Refer to Speed of Workers, 
from which tne* wheels required may be taken, except 
the last four. 

— =0 — jz — yr% — = 1^ speed of doffing rollers. 

Speed of Delivering Roller. — Refer also to Speed of 
Workers, taking the first two wheels. 

=^ — = 113 speed of delivering roller. 

Speed of Feeding Rollers. — Speed of cylinder 180 
multiplied by cylinder pinion 44, which drives 145 
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stud wheel, and stud pinion 24 drives feeding roller 
wheel 96. 

180x44x36x24 . n , rc ,. „ 

145x100x96 =4 ' 9 Speed ° f feedm S rollers - 



Calculations for Third Card. 

The third description of card, namely, that with two 
doffing rollers, has, as already said, the draft gearing 
on both sides, hence the difficulty for beginners. We 
proceed in the same way as with the previous cards, 
commencing, however, on the opposite side from that on 
which the feeders are geared. 

Draft — Taking the pinion on the end of the top 
delivering roller at 22, we find it drives a stud wheel 54, 
and on the same stud a 22 pinion drives an 84 wheel on 
the bottom doffing roller. We have now to go to the 
opposite side, and on the same doffing roller we have 
an 84 wheel driving a stud wheel 72 ; on the same stud 
a 52 pinion drives a 120 wheel on the feeding rollers. 
The diameter of the delivering roller is 4*25, and the 
diameter of the feeding rollers 3*5 ; multiply, as before, 
all the driven by the diameter of the delivering roller 
for a dividend, and the drivers by the diameter of the 
feeding rollers for a divisor. ^ 

54x84x72x120x4-25 , f 

22x22x84x52x3-5 " " ° aratt - 

To find the Speed of Workers.— Commencing with the 
speed of the cylinder at, say, 178 revolutions per minute, 
we have this multiplied by cylinder pinion 40, which 
drives 120 on delivering rollers, and on the opposite side 
of the delivering roller a 22 pinion drives a 54 stud wheel, 
and on the same stud 22 drives 84 on each doffing roller ; 
then, on the same side as we started, 84 drives a 72 
stud. wheel, 22 stud or change pinion drives a 66 wheel 
on the worker, and, if the same pinions are on each 



CARDING. 119 

worker, they will, of course, be all at the same speed. 

The drivers and driven give us — 

178x40x22x22x84x22 tt ifi , r . 

— Tore — =-j — q-j — =s — za — = *'46 speed of workers. 
120 x 54 x 84 x 72 x 66 r 

Speed of the Strippers. — On the opposite side of the 
card from the workers the strippers are driven by a belt 
passing round a pulley on their end, which pulley i& 
driven by a drum on the end of the cylinder ; so that 
we have only to multiply, as in previous cards, the 
speed of the cylinder, 178, by the diameter of this 
drum, 18 in., and divide by the diameter of the stripper 
pulley, 14 in. 

— j7 — = 229 speed of strippers. 

Speed of Delivering Roller. — We have the speed of the 
cylinder, and cylinder pinion 40 driving 120 on each 
delivering roller, which gives us 

— — — = 59*33 speed of delivering roller. 

Speed of Doffing Roller. — We might commence with 
the speed of the delivering roller, but, starting with 
the speed of the cylinder, we have cylinder pinion 40> 
driving 120 wheel on the delivering roller, and on the 
opposite side of delivering roller we have 22 pinion, 
driving 54 stud wheel, and on the same stud a 22 
pinion drives an 84 wheel on each doffing roller. 
178x40x22x22 a QQ , « , „ ,, 

120x54x84 = 6 ' 33 S P eed ° f doffing roller ' 

Speed of Feeding Rollers. — Instead of commencing at 
the cylinder pinion we will commence with the speed 
of doffing roller just given, 6*33, and the same side on 
which the feeding rollers are geared on we have 84 on 
the doffing rollers driving a 72 stud wheel, and on the 
same stud a 52 stud pinion driving 120 on feeding rollers. 

— =2 — Toa — = 3 ^ s P ee( i of feeding rollers. 
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TOW PREPARING. 



Tow preparing is a more important operation even 
than flax preparing, owing to the very different state of 
the sliver coming from the card compared with the flax 
♦sliver from a spreadboard. The remarks on flax pre- 
paring as to the proper relative speeds of the different 
parts of the machines apply equally to tow preparing. 
So also does the caution as to having the gills over- 
loaded, &c. Owing to the short fibre in tow, naps, 
lumps, &c, it is an essential point to have the falter 
coming as close as possible to the nip of the roller, and 
so hold the sliver, especially short fibres, naps, &c, until 
taken hold of by the rollers. With a long distance 
between the nip and fallers, naps, lumps, &c, are carried 
into the rove without being drawn. In order to prevent 
this we require smaller drawing rollers than in flax 
preparing ; in some very lumpy or nappy tows, roving 
frame rollers being made as small as 1^ to 1£ in. dia- 
meter, to allow the faller to be brought close to the nip. 
It is also necessary to have as short a pin as possible 
consistent with the weight of the sliver, as this also 
tends to allow the faller to be close to the nip. 

The conductors at the back of the drawing frames 
.should be as wide as the gill will properly admit, es- 
pecially at the back of the roving. The conductors at 
the front of the finishing drawing frame or delivering 
bosses should not contract the sliver much, but keep the 
sliver as wide as possible for the roving ; and, at the 
drawing roller of the roving, contract the sliver 
suddenly, say to one-third of its width, in very nappy 
tows and those with a good quantity of short fibres. 

In flax preparing the drafts run from say 10 to 15 on 
the drawing frames and roving, but in tow, owing to 
the much shorter fibre, &c, the drafts are much shorter, 
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say 6 to* 8. Working very short tows, rope tow, waste 
sliver, card waste, &c, for heavy dry spun yarns, does 
better with six of a draft ; while fine and sometimes 
combed tow, for 60 to lOOlea, will do with eight or longer. 
In flax preparing, again, the speed of the roving is regu- 
lated by the speed of the spindles, or rather the spindle 
gearing ; but in tow preparing the speed of the fallers 
regulates the speed at which we may drive. This is owing* 
to the much shorter draft, and 200 fallers per minute is 
considered a high speed for screw gills, the pitch of screws 
being g, less or more, and thus we are prevented driving 
up to what the spindle gearing would permit. In the 
very fine tow trade frequently four drawing frames are 
used, and generally speaking, three drawing frames for 
all tows for wet and dry spinning are used. However, 
where two cards are used, and for coarse heavy yarns, 
such as 6 lbs. per spindle and upwards, and for wefts, 
where cheap production is the main point, two drawing* 
frames only are used; and when 40 lbs. per spindle, 
made out of hemp, coarse rope tow, &c, is reached, a 
rotary gill roving is sometimes used (no spinning 
frames), running 300 to 400 fallers per minute, or the 
spindles of a frame with 9 x 4£ in. bobbins, running 
1200 to 1500 revolutions per minute. 



Calculations for Weight of Rove. 

After leaving the card, the sliver passes over one, 
two, three, or four drawing frames and a roving frame, 
as the case may be, and the next point to consider is 
the making of the rove the required weight. In the 
fine trade weighing the tow in certain quantities, and 
spreading on a certain length of the feeding sheet of the 
card, then a bell on the first drawing, and setts put up at 
the back of the second drawing, is the plan generally 
adopted. Another mode is, spreading on the card with- 
out weighing, and having a bell on the card and one on 
the first drawing, thus having double sett weights. 
However, in the Scotch trade for heavy yarns the clock 
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system is generally used, spreading to the regulated 
motion of the clock, sometimes with and sometimes with- 
out a bell on the first drawing frame. Spreading on the 
card by weight is sometimes used without the sett weight 
for heavy yarns. The same remarks apply here regard- 
ing the sett and clock systems as in the case of " Flax 
Preparing." Indeed, the reasons against using the clock 
system, or even weighing the tow to the card without 
a sett weight at the first or second drawing frame, are 
more numerous. If, for instance, you have a breaker as 
well as a finisher, and the clock on the breaker, the 
sliver being put into a lap for the finisher, you have the 
extra risk of ends being away without any check on 
proper slivers being delivered from the finisher card. 
Besides, if the tow varies much, so does the rove, and 
likewise the yarn. It is a matter for consideration in 
what way the sett should be placed. If the sliver from 
the card is light, and requires too many ends to go into 
one at first drawing, it may be better to weigh at the 
second, &c. Again, if your cans are not so numerous 
at the back of first drawing, you may have bell on the 
card. In order to save weighing at the card a clock is 
sometimes put on, and setts made up afterwards. If in 
heavy yams, say about 16 lbs. per spindle, it is found 
inconvenient, and perhaps too expensive for the 
material used, to weigh either at the card or in setts, 
some other means of checking the clock should be 
applied. Knowing the required weight of rove with 
the drafts, and doubling on the drawing frames, we 
have to find the sett weight, then the weight of 
material to be spread on the card per yard; or, if a 
clock be used, the quantity to be spread in each revolu- 
tion of the hand of the clock : or, if the speed of the 
clock be altered, the number of yards required in one 
revolution. The manner in w r hich to find the sett 
weight is fully explained in " Flax Preparing" ; so also 
is the way in which the amount is increased or reduced 
owing to the variations of waste and bulking, so that 
we need not repeat these details here. 

Having settled the weight we require 100 yards of 
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rove to be, then, by calculation (see " Flax Preparing "), 
suppose we find tne weight we require at the front of 
the first drawing or bell frame to be 500 yards weighing 
10 lbs. If we have a draft of six on the first drawing 
frame, and eight ends running into one, we have 

^^ = 13£ lbs. This 13£ lbs. is the weight of 500 

yards of sliver delivered from the card. Knowing 
the draft, and estimating the waste according to the 
material, &c, we can find the weight to be spread 
on any given distance of the feeding table of the 
card. Before going farther, however, I may explain 
that adding the waste made by carding in the 
ordinary way will not be correct. If, for instance, in 
the present case we have 15 per cent, of carding waste, 
and require to know the amount to be spread which, 
less, 15 per cent., will equal 13£ lbs., we must, instead 
of simply adding 15 per cent, to 13£ lbs., find it in the 
following way : — 

Rule for finding amount which, after deducting a given 
percentage, equals a given amount — Deduct given per- 
centage from 100 and divide it into given amount 
multiplied by 100. 

If, for instance, we have 100 lbs. tow, carding waste 
20, amount delivered 80 lbs., adding simply 20 per 
cent, to 80 lbs. will not give us the original amount, 
100 lbs., but we must find amount according to pre- 
ceding rule. 

Example. — As an example we may continue the fore- 
going calculation. Having a sliver 13£ lbs. per 500 
yards, and supposing there will be 15 per cent, waste 
on the card, we must ascertain the amount required in 

500 yards before carding inn 15 = 15*7 lbs. This 

15*7 lbs. must now be multiplied by the draft on the 
card, say 25, this is 15-7 X 25 = 3925 lbs. per 500 
yards, which divided by 500 gives 12*56 oz. per yard to 
be spread on feeding table. 
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Clock System. 

Take two cards, a "Finisher" and "Breaker with 
Clock." Weight required at the front of first drawing 
frame same as last, 10 lbs. per 500 yards, and, with the 
same doublings and drafts, we have the same weight 
of sliver to be delivered from the finisher card, 13£ lbs. 
per 500 yards. Supposing we have 8 per cent, waste 
on this card, and proceeding as in the last case, we 
have — 

13-33x100 , „ 

- 100-8 14 ^> 1DS - 

Draft on the card 2Q, and, say, 24 slivers in the laps 

at the front, - — ^j = 12*1 lbs. weight of 500 yards of 

sliver from breaker. Supposing the waste on the breaker 

to be 12 per cent, we have, 1 n i o = 13*75 lbs., the 

quantity to be spread for 500 yards delivered. A certain 
unchangeable quantity of tow, say 50 lbs., may be sus- 

§ ended from a balance. The clock being driven from the 
elivering roller, we must ascertain the number of yards 
to be delivered in one revolution of the clock during 

which the 50 lbs. is spread. 10.75 . 50 •• 500 = 181& 
yards in one revolution of the clock during which 50 lbs. 
of tow is spread. 



Clock Motion. 

This has already been described in " Flax Preparing." 

A simple arrangement for a card delivering with a roller 

is a worm on the end of the roller driving a pinion, say 

70, on the end of an upright shaft, and on the opposite 

end a worm driving the change pinion, which carries 

the hand on the dial. With a roller, say, 11 in. circumfer- 

j QK , . . , 11 x 70 x 85 
ence, and an 85 change pmion, we have ^ 

=» 1818 yards in one revolution. As previously explained,. 
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a, clock may be placed on the card where only- 
one is used, acting as breaker and finisher. If 
rotaries are on the card, that have a short draft, 
say three or four, this must be taken into account in 
the foregoing calculations, and where we multiply by 
•card draft we must also multiply by the draft on the 
rotaries. A new weight of rove being required, and 
spreading the calculated weight at the card according 
to supposed waste, it may be found that the sliver, on 
weighing it, comes out too light or too heavy (care 
should be taken to weigh the sliver when the card is at 
full speed) ; in this event, place a little more or a little less 
weight on the spreading sheet per yard, or, if spreading 
to a clock, alter it accordingly. Supposing, however, you 
have- not room between the feeding rollers for a heavier 
spread without choking, then alter the draft of the card. 
This, of course, has rarely to be done if the card is 
.adapted for its work. The quantity done per day varies 
from five to thirty-five cwt., and the waste from five to 
thirty-five per cent. The speed of the doffing roller, 
if a doffing knife is used, depends on the speed of the 
latter, and if the doffing knife is driven too slow 
the tow is likely to lap up and be taken on to the 
cylinder again; if too quick, it is apt to break and 
require incessant attention. They run generally 300 to 
400 strokes per minute, but an eccentric doffer with a 
short stroke will run, say, 1000 strokes per minute, and 
is now put on the finer cards. Doffing rollers, as in the 
Scotch trade, must be used instead of doffing knives 
where there is a heavy load or very dirty tow. On 
.almost all cards for the finer tows, down to say three to 
four lbs. per spindle, we have rotaries placed on the end 
of the conductor plate, with rotary gills through which 
the tow passes before going into the can. This greatly 
improves the sliver before going to the drawing frames. 
Rotary gills are commonly driven about 300 per minute, 
£ in. pitch, which gives 200 in. per minute. 
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In spinning, the rove after leaving the preparing is 
reduced by drawing into the required size. Among the 
first things an overseer requires to know is how to put 
any given draft and twist on his frames. Now, in 
spinning rooms where the draft and twist are changed 
so often, a draft and twist constant number is found for 
each set of frames, and, by dividing your draft into your 
draft number, and twist required into your twist num- 
ber, you have draft and twist pinions to go on. These 
numbers are variously named constant numbers, standing 
numbers, gauge points, &c. We will first show how to 
find the draft. 

Rule to find Draft — Multiply the drawing roller 
pinion by change pinion, and again by the diameter of 
retaining roller for a divisor, and for a dividend multiply 
stud wheel by wheel on top roller and by diameter of 
drawing roller. 

Example. — Thus, a frame with drawing roller pinion 
20, stud wheel 60, change pinion 30, wheel on end of 
retaining roller 60, diameter of top roller 1{ in., 
diameter of drawing roller 2 in. 

60 x 60 x 2 Q , rx 
20x30xl£ = 8draft 

Ch. pin. 

To obtain* standing draft number, you leave out the 

change pinion, thus — 

60x60x2 0ylA . ,. , 

— 20 — TT~ = 2 *0 standing number. 

Now, by dividing any draft you require into 240, you 

will find change pinion — thus, for 8 draft we have — ^ — 

= 30 change pinion. Of course, you will not always, 
by dividing your draft into standing number, find an 
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exact number of teeth, but an acquaintance with your 
frames and yarn will soon tell you whether you require 
a little more or less. Now, in order to thoroughly 
understand this rule, you must know by what means 
it is found ; and, if the same method is followed out 
of finding the reasons for such rules as draft, speeds, 
&c, we will then be able to take the speed of any 
particular part of any machine, or other calculation, 
although having no rule and no acquaintance with the 
machine. Let us follow out the draft calcul ation . Draft 
is the excess plus 1 in length delivered by the drawing 
roller over that taken in by the top or retaining roller. 
Suppose both rollers are 2 in. diameter, and the drawing 
roller speed equal to 10 revolutions for every one 
revolution of retaining roller, we have then ten of a 
draft ; now, take the speed of the drawing roller at 1 00, 
drawing roller pinion 20, stud wheel 60, change pinion 
30, top roller wheel 60, diameter retaining roller 1^ 
diameter drawing roller 2. 

First, we have the speed of drawing roller 100 multi- 
plied by circumference of drawing roller 2x3'141(> 
= 6-283 X 100 = 628-3,amountdelivered by drawing roller* 
We have now to find amount taken in by top roller, 
and first we find its speed. Speed of bottom roller 10O 
multiplied by drawing roller pinion 20, which is a driver, 
divided by stud wheel 60, which is a driven, multiplied 
by change pinion 30 driver, and divided by top 
roller wheel 60, which is a driven, and we have 

— ^ — ^ — = 16*66 speed of top roller. Now, the speed 

of the top roller multiplied by its circumference (1*5 

x 3-1416) = 4-71 circumference, would equal the quantity 

it takes in, 16*66 x 4*71 = 78*46 quantity taken in. If we 

divide the quantity delivered by the quantity taken in, we 

628*3 
have draft no AC - 8 draft. Now, let us take our multi- 

7o"4d 

r. p. c. p. dr. of top roll. 

plicand, and we get 20x30x 4*71 and divisor, 

stud top roller circumference of 

wheel wheel drawing roller 

60 x 60 x 6*28 which gives us our rule. 
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In the rule the diameters of the rollers are used, 
whereas in following out the rule we have used the cir- 
cumference for clearness. The diameters would have 
attained the same result, because in finding the circum- 
ference of each roller you multiply by the same number. 
In the same way, multiplying the diameters by any 
other number than 31416 would have attained the 
same result; and, further, multiplying by 3*4 is the 
correct method for finding the circumference of fluted 
rollers, as explained farther on. 

Supposing you require in some exceptional case to 
put on a draft either longer or shorter than usual, and 
nave not suitable change pinions, you will require to 
change some of the other pinions in draft gearing, and 
the drawing roller pinion is generally changed in such 
cases. Say, for example, your standing number is 240, 
and you wish a draft of 12. This would give you a 

change pinion y~- = 20. Your drawing roller pinion is 

40, so that in finding your draft, 40 and 20 are 
multiplied together. Not having got a 20 change 
pinion, put on one that you have, say 25 change 
pinion. In order to keep the proportion, 25 multiplied 
by the new drawing roller pinion to go on should equal 
the original drawing roller pinion by the original change 

pinion 20, so that — <^r— =32, the new drawing roller 
pinion to go on, and it may be seen that the first pinions 
40* 20*- 32 95 ^ e ma ke-shift pinions. In a 
similar way you could alter the stud or top roller wheel. 
A most important point to be arrived at is to have all 
the draft change pinions the same pitch and diameter 
of socket, and the larger and finer in pitch the better. 
The same remark applies to twist change pinions. 

Twisting. 

Twisting is the next thing that is required. Twist 
means the turns put on the yarn as it is delivered 
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from the drawing roller by the spindle. Thus, if 

the spindles are running at 3000 revolutions, and 

the roller delivering 300 inches per minute, we have 

3000 

-stjtt =10 turns or twists of the spindle for every inch 

delivered. 

Rule for finding the Twist. — Multiply the diameter of 
cylinder by stud or twist wheel by drawing roller wheel 
for dividend, and divide by cylinder pinion, multiplied 
by change pinion, multiplied by diameter of warve,. 
multiplied by circumference of drawing roller. 

Example. — Stud 120, cylinder pinion 30, drawing 

roller wheel 120, warve 1 in., cyhnder 12 in., chango 

pinion 48, circumference of drawing roller 8 in. 

120x120x12 1K , . , 

-wk — t — tq — q = 15 turns per inch. 
30 x 1 x 48 x 8 r 

To ascertain at once what change pinion is required, 

given the number of turns wanted, a standing number 

is obtained in the same way as for draft by leaving out 

the change pinion ; thus — 

— kk — i — q — = 720 standing number. 

0\J X 1 X o 

720 
Now, if fifteen turns are required, we havey^- = 4& 

change pinion. Let us see how this is obtained. First, 

take the speed of the drawing roller. Suppose the 

cylinder pinion runs at 300 revolutions, then we have 

300 multiplied by cylinder pinion and multiplied by 

change pinion, and divided by stud wheel multiplied 

by drawing roller wheel. 

300x30x48 QA , «, . „ 

12Q — j2Q- = 30 speed of drawing roller. 

The speed of drawing roller multiplied by its circum- 
ference 8 = (30 x 8) 240, number of inches delivered per 
minute. Now, take the speed of spindles, multiplying 
speed of cylinder (which is the same as cylinder pinion), 
300, by diameter of cylinder, and divided by diameter of 

warve. r = 3600 speed of spindles. If we- 
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have 240 inches delivered, and turns of spindle 3600, 
by dividing inches into turns we have turns per inch 

-^tft =15 turns or twists per inch. 

Now, by going over this calculation we can pick out 
what are used as divisors, and what as dividend, and 
thus form our rule. 

Circumference of Fluted Rollers. — In taking the twist 
we require the circumference of the drawing roller, and 
in finding this from the diameters we must depart from 
the ordinary rule and make allowance for the extra 
length of the circumference caused by the flutes. It is 
found near enough for practical use, and adopted by 
spinners, by multiplying the diameter of the fluted 
roller by 3*4 for its circumference. 

Draft from Lea. and Weight of Rove. 

The next thing required is to find what draft is 
required for any size, having got the* lea and weight of 
the rove. There are a great many ways of arriving at 
this. In some places the weight of 100 yards of rove 
is the standard from which the draft required is ascer- 
tained. In other places 200 yards or more, and in some 
places the number of yards of rove in a given weight 
is used. It matters little which way is used, provided 
you are able to bring the yarn out the proper weight. 
In the rules used there is a certain quantity allowed for 
waste and contraction by twist, and overseers by a little 
practical experience know how much must be added 
to their draft in order to bring out the right weight. 
Annexed is a very simple rule. Of course we do not 
mean to say that this rule will do for all places, as it 
depends on whether you have warp or weft yarns — in 
other words, much or little twist, clean or dirty yarn — 
to deal with to regulate the allowance. 

Rules to find Draft, Leas, or Weight of 100 yards of 
Rove, any two of these being known. — To find draft, weight 
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of 100 yards in drs. being given, multiply weiglrf[of 

100 yards by leas required and divide by 85*3, ^TH 

Example. — Weight of 100 yards is 12 drs., to find 

draft for 50 leas. 

50x12 - , «. 
-ggy— 7 draft. 

As the foregoing rule makes no allowance for the 
increase in weight of the yarn owing to contraction by 
twist, a certain amount must be added to the draft 
thus obtained, the amount varying with the twist the 
yarn requires. 

The following is a very handy rule, giving the draft 
with an addition of 7 per cent., which is near enough 
for ordinary purposes. 

Rule to find Draft with 7 per cent added. — Multiply 
weight of 100 yards in drs. by leas required and 
divide by 80. 

Example. — Weight of 100 yards is 12 drs., for 50 leas. 

50x12 _ K , «. 
» 80 = 7*5 dratt. 

Let us see the reason of these rules. In the preceding 

example we have 12 drs. per 100 yards, and in 300 yards, 

which equals one cut, we will have 36 drs. Now, we 

require 50 leas, and in 50 leas or cuts we would have 

36x50-1800 drs., that is of rove, but only 256 drs., 

or 1 lb., is required for 50 lea yarn. Therefore we must 

draw it out the number of times that 256 is contained 

in 1800. We thus have 

1800 . , -. 
m = 7 draft. 

Placing the foregoing in the form of a fraction, we 
have 

300x12x50 
100x256 
by contraction we have 

8 - o = 7 draft, which gives us the first 

rule, that without allowance for contraction by twist; 
and in order to obtain a draft longer by 7 per cent, we 
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deduct this percentage from 85*3 'and obtain 80, thus 
having 

12x50 
80 
which gives us the second rule, that is, with an allow- 
ance of 7 per cent. 

Rule to find the Weight of Rove, draft, with 7 per cenL 
allowed for twist, and leas being given. — Multiply draft 
given by 80 and divided by leas. . 

Example. — 7£ draft for 50 leas, to find weight of 100> 
yards rove. 

7-5x80 10 , 
-50- = 12drS - 

Rule to find Weight of Rove, draft, without allowance for 
twisty and leas being given. — Multiply draft given by 85 '3,. 
and divide by leas. 

Example. — 7 draft for 50 leas, to find weight of 100 

yards rove. 

7x85-3 - a , 
— ^ — = 12 drs. 
50 

The reason is, if 50 leas weigh 256 drs., or 1 lb., the 

rove would weigh 256 x 7 draft = 1792, that is, 50 leas 

or cuts = 1792 drs., and 50 leas = 300 X 50 - 15,000 

yards, and if 15,000 yards = 1792 drs., 100 yards = 12 ; 

thus, 

100 x 256 x 7 

300 x 50 

by contraction we have — ^-^ = 12 drs. per 100 yds. 

Rule to find Leas, having weight per 100 yards, and draft 
with 7 per cent, allowed for twist. —Multiply the draft by 
80 and divide by the drs. per 100 yds. 

Example. — 100 yards = 12 drs. and 7£ draft. 

7-5x80 KA1 
— j75 — = 50 leas. 

Rule to find Leas, having weight per 100 yards, and draft, 
without allowance for twist. — Multiply draft by 85*3 and 
divide by drs. per 100 yards. 
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Example.— With 100 yards =12 drs., and 7 draft, 

— ps — = 50 leas. 

The reason is, having 12 drs. in 100 yards, we have 

36 drs. in 300, or one cut. Now, by dividing 36 drs. into 

256 drs. in a lb., we have leas in rove, but this is drawn 

„ .. , 100x256x7 , , ,. 

7 times, so we have — ^ — t^ — 5 by contraction we 

, 85-3x7 KA1 
have — y% — = ^0 leas* 

It will be seen that the foregoing rules are based on 
the following proportion : — 

As 85*3 (or 80) : leas :: drs. per 100 yards : draft. 

As indicated in reference to Preparing, a handy rule to 
remember is, that twice the leas in yards of rove per oz. 
equals 9*38 spinning draft without allowance for twist* 

For 50 leas, 50 x 2 = 100 yards of rove per oz. to give 

9*38 spinning draft. This may be proved by rule 

for finding draft already given. To this draft we must 

add the supposed contraction by twist; for example, 

adding 7 per cent, to 9*38 = 10 draft, and this is 

exactly the same as found by the rule previously given 

for finding draft from weight per 100 yards with 7 per 

cent, added; thus, 1 oz., or 16 drs. per 100 yards for 

50 leas. 

16 x50 - A , „, 
— gQ— = 10 draft. 

We give a table with the different percentages added 
to 9*38 draft, showing the drafts with these different 
percentages for twice the lea in yards per oz. 



Draft, the Number of Yards per oz. bring equal twice the Lea. 



Without 
addition. 



9-38 



With 
4perct 
added. 



9-75 



With 
5perct. 
added. 



9-84 



With 
6 per ct. 
added. 



9-94 



With 
7perct 
added. 



10 



With 
8 per ct. 
added. 



1013 



With 
9 per ct. 
added. 



10-22 



With 

10 per ct. 

added. 



10-31 



With 

12 per ct 

added. 



10-5 
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Example. — 50 lea would require 100 yards of rove per 
oz. with spinning draft of 9*38 without allowance for 
twist; 9*75 with 4 per cent.; with 5 per cent., 9*84; 
and so on. 20 lea would require 40 yards of rove per 
oz. for 9*38 draft without allowance, with 4 per cent. 
9-75, &c. 

If for 50 lea we require to add 7 per cent, for .twist, 
by foregoing table this gives a draft of 10, but if we 
wish draft of 11 we can find the required yards per oz. 
by proportion. If 100 yards per oz., being twice the 
lea 50, gives 10 of a draft, how many yards per ounce 
shall we require to give us 11 draft? 

11 : 10 : : 100 = 91 yards rove per oz. to give draft of 
11 for 50 lea, 7 per cent, being 
allowed for contraction, &c. 

Similarly we find that 1£ times the lea in yards of 
rove per oz. equal 7*5 spinning draft for that lea, and 
2\ times the number of yards rove per oz. equals 12*5 
spinning draft for that lea. Both of these, like 9*38, 
are without addition for twist contraction. 
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We nfcw come to deal with by far the most important 
work in the spinning room, viz., the setting of reaches. 
Reach, as the word indicates, means the distance 
between the centres of the two rollers, otherwise the 
distance between the points where the material is 
taken in and delivered or drawn. The reaches require 
constant and careful supervision. Of course you can- 
not have a well made yarn from a badly made rove, 
but you can very easily spoil a well made rove by a 
badly adjusted reach, and even with the worst made 
roves you can by a properly adusted frame make the 
best possible yarn; thus carrying out the old maxim, 
make the best of the things you have got. Before pro- 
ceeding further, let me explain how to find what reach 
a frame has at any given time. 

Rule. — Add half the sum of the diameters of both 
rollers to the distance between the rollers. 

Example. — A frame has drawing roller diameter 2£ in., 
retaining roller diameter 1£ in., and distance between 
£ in. ; thus 2£ + \\ = 4, divided by 2 = 2 which 
+ \ = 2£ inch reach. 

The manner in which reaches are changed is by 
raising or lowering the top roller the distance required, 
having a square piece of wood the proper thickness to 
fit between the two rollers as a gauge. The way to 
find the thickness of gauge required for any given 
reach. 

Rule. — Take half the sum of the diameters of the 
two rollers from the length of reach required and' 
the remainder equals the size of gauge or distance 
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between rollers. Thus, diameter of rollers equals 2£ in. 
and 1£ in., and required 2£ reach — 
Rollers. Reach required. 

^g 1 * =2; 2| - 2 = | in. gauge. 

Overseers, for the sake of convenience, should have 
a table showing at a glance the distance required 
between the rollers for any given reach for each set of 
frames. 

We give below a sample of a table, and each over- 
seer can make a similar one, and so be able to tell the 
required distance without constantly repeating the 
same calculation. 



Reach. 
No. of Frames, 1 to — ; Diameter of Rollers 2£ and 1J. 


Reach, 


2* 


2A|2tJA 


2jJ2 T 9 j2f 

1 


on 

11 

TF 


2f 
1 


i 


3 
1 


Distance, 


i 


5 | 3 : 7 

TF f TF 


* 


• ! # 



In dry spinning the reach remains always the same,, 
the fibre being drawn in some cases the whole length ; 
whereas in wet spinning, after coming through the hot 
water trough, it is stuck together, so that it depends, 
on the strength and size of yarn to be made how far it 
will draw. 

There are a few suggestions we may give as to 
setting the reach exactly at the right length. Now, 
with every yarn spun, whether it be of long or short draft „ 
well or ill prepared, strong or weak material, &c, there is 
a certain reach at which you will make the best possible 
yarn under the circumstances. Too long a reach gives 
an uneven thread, with small parts in the thread, and 
exactly the same thing occurs if your reach is too short* 
The more your reach is too long or too short the worse 
are the small parts. Now, the difference between the 
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emails of a long and short reach is this. The smalls 
made by a reach too short are nipped in appearance, of 
short length, and occur very often along the thread ; 
whereas in too long reaches you have the small parts 
longer, but not so many of them. Now, it is very easy 
to detect these inequalities or smalls, and with a very 
little practice you can determine whether your reach is 
too long or too short, or, considering all the other 
circumstances, as near right as you can make it. We 
do not wish to be understood to say that if your yarn is 
uneven your reach will make it right, because, though 
you have everything you could wish in making a 
yarn, still you will find smalls, although they should be 
reduced to a minimum. We may take it for granted 
that the more even the yarn is the stronger it will be, and, 
at the same time, an uneven yarn made by a too long 
reach is stronger than an equally uneven yarn made by 
a too short reach. Again, it is possible to have bad 
yarn which no movement of the reach will make better, 
and in that case you have to look to some other cause 
for the mischief. The way in which we have been ac- 
customed to look at the evenness of yarn is when it is 
just off the reel, and consequently wet. You require 
good light — in fact, one should have a particular place 
whence to take the yarn to be examined. This place 
should be lighted from the roof and side. Standing 
with your back to the light, hold the hank, with the 
assistance of another, and examine the threads one 
by one, running your finger and thumb along, thus 
feeling as well as seeing the imperfections. The hank 
should be held almost close to the side of the room op- 
posite the light, and the wall opposite the place where 
you hold the yarn is better to be black, thus making 
the light more effectual. Overseers who are not able to 
have hanks at their disposal can examine the yarn 
from the bobbin in the same way, although the hank is 
to be preferred. In examining yarn, after being dried 
for the purpose of comparison with other samples of the 
same number and quality of yarn spun previously, we 
prefer having a white background with a side light, and 
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are thus enabled to see distinctly the various imperfec- 
tions. The importance of reaches makes me anxious, 
to impress the necessity of having them exactly 
right. In 60 lea, for instance, let us suppose you are 
making a fairly level yarn, and your reach is at the best 
length. Raise one frame ^ in., and lower another 
T ^r in. From the three yarns you could not be mistaken, 
after a little practice, in picking out each separately. 
That reaches do not receive the attention they require 
from a good many we are well aware. In some places 
they are rarely altered, notwithstanding that the yarns 
are constantly changing. It is absurd to think of 
spinning indiscriminately warps and wefts, &c, with 
the same reach. Even with the same lea, class, 
&c, you will, owing to change in the flax, have ta 
vary. Let us now see how we may be able to judge 
from the working on the wet spinning frame. If you 
are working heavy numbers you will be able to feel the 
tension between the drawing and retaining rollers. If 
fine numbers, and so short reach, you will require to put 
your finger under the axle of the roller, and in very short 
reaches to judge from the yarn solely. In feeling the 
tension you first do so close to the top roller. Now, 
let us, for example, suppose you have got a proper 
weight of rove, and consequently a proper draft (we 
will consider draft afterwards), and that you are making 
30 lea yarn weft. On pressing the rove back with 
your thumb several times you will feel, of course, the 
operation of drawing. If, on moving the rove back- 
wards and forwards, that is, moving the sliver as close 
as possible to the top roller, you feel little or no tension, 
that would be too long reach ; while, on the other hand, 
if you feel a severe tugging that would be too short 
reach. In order, therefore, to have a satisfactory result 
it is necessary to have a firm, steady pull. Of course 
the strength of the pull, so to speak, depends on the 
strength and size of the yarn, not, as might be supposed, 
the stronger the material the stronger the pull; 
but the reverse, the weaker the material the stronger 
the pull, owing to its brittle nature, and, we may add, 
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the finer the yarn the stronger the pull in compari- 
son to its size. With the same lea, but a better 
yarn, you should have it easier, and so on ; the stronger 
your material the easier you should feel with the same 
lea, which implies lengthening the reach the better 
yarn you are making. Reaches vary more in length 
in low numbers, because a variance of a certain number 
of leas in low numbers gives a greater difference in the 
size of threads than a similar difference of leas in finer 
numbers, and commonly a greater difference in the 
strength of the material drawn. Take, as an example, 
a very weak weft, say 30's, made from Riga flax, you 
may require a 3£ in. reach, and in 25's, the same class 
of weft, with a little decrease in quality, but the same 
flax, and not much decrease in strength, you require 
3§, or a shade more, say 3^. Taking a 60's weft, 
and suppose it requires only 2| in. reach, with a mixture 
such as this, one-half Irish, one-fourth Pernau, and one- 
fourth Riga, and coming down 5 lea, as in the last case, 
we have 55 lea weft, in this case the probability is that 
the reach will not require altering, beaause the size of 
thread is only one-twelfth heavier. In the last case 25*8 
is one-sixth heavier than 30's ; and, again, the strength 
of material, although changing little between 30's and 
25's, changes less between 60's and 55's. 

Again, between 60's and 50's it is mainly the size of 
the thread that has to be taken into account, and, the 
difference in this case being considerable, the reach will 
have to be lengthened. There will be little difference in 
the strength of the material, about one-eighth of an inch 
being sufficient; but if the flax in 50's is much weaker 
than the flax in the 60's it will counteract the longer 
reach which we would have allowed for the increase in 
size of the thread. Taking now 40 lea yarn and com- 
mencing at the poorest weft, and also four other yarns 
the same lea, and rising in quality, which we shall call 
respectively Nos. 1, 2, 3, 4, and 5, we shall compare the 
different reaches, each number having the same draft, 
but varying in the flax making them. Taking No. 1 as 
-a very poor yarn in strength, and a mixture of two-thirds 
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Riga and one-third Pernau, a reach of 2f will be sufficient, 
although we have seen 40's similar to this one-eighth 
or one-fourth inch more. No. 2, with a mixture of one- 
fourth Irish, one-fourth Pernau, one-half Riga, we may 
safely say, will require a 3 inch reach. In No. 3 mixture, 
one-half Irish, one-fourth Pernau, one-fourth Riga, we 
have an increase of the proportion of Irish and a 
decrease in Riga, and the reach will be 3£ in. In No. 4 
mixture, three-fourths Irish, one-fourth Pernau, we 
increase in strength and length of reach to 3£ in. 
No. 5 is a mixture of Irish, and has a reach 3f in. As 
the increase in strength here may not be so great, less 
than this may do better. We would naturally suppose 
that the last, No 5, would be very strong material, and this 
yarn, which we may suppose to be a very superior warp, 
will, in all likelihood, mcrease more in qualitv than in 
strength ; and if this is the case we may only require 
one-eighth inch increase, but if it increases greatly in 
strength we will require possibly 3 J in. With these 
mixtures we have given a regular advance of one-fourth 
of an inch, but as it depends solely here on the flax, a 
practical knowledge of that material requires to be dis- 
played; but, judging only by what improvement we 
would expect in the yarns by the different sort of 
flax named, and the proportion in the mixture, the 
increase in reach is what we would anticipate. While 
No. 3 has one-half Irish, and No. 2 one-fourth 
Irish, the Irish in No. 3 will also be a higher sort or 
quality, which may also add to its strength. It is also 
quite possible, although not usuallv done, to advance a 
class in the lower numbers, and still mcrease very little 
in strength. In low qualities it will be seen changing 
from one class to another requires greater difference in 
reach. Again, a great quantity of wefts are made having 
strength as the principal object, and these would require 
longer reach, of course, but would be rougher yarn, 
supposing they are at the same cost as the cleaner ones 
given above. As the yarn becomes finer the reach 
diminishes, 90 to 120 lea weft having 2£ in. to 2£ in. 
reach, &c. 
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Reach and Draft. 

Having a certain draft and suitable reach, you cannot 
then make any considerable alteration on the draft 
without altering the reach. Supposing you are spinning 
20 lea line yarn with a draft of 7, the rove weighing 
28 drs. per 100 yards, and, say, requiring 3£ in. reach, 
and making a good level yarn. If you spin 25 lea out 
of the same rove you require 8} draft, and you will find 
that with the same reach you will now very probably 
make an uneven yarn. In order to make tne yarn as 
level as possible you will require to alter the reach and 
reduce the weight of rove. 

Improperly or unevenly cut or hackled flax requires 
the reach to be short. If the fibre is too large for the 
lea making, you cannot have the reach as long as the 
strength of the flax would otherwise warrant, because 
these large fibres allow the roller occasionally to draw 
more than the proper quantity, and with a long reach 
would thus make smalls, whereas a little shorter 
reach counteracts this to a certain extent; neither of 
the two under the circumstances will make a good 
yarn, for the following reason: — The reach, to suit 
the heavier part of the thread caused by the thick 
fibre, would be too long for the small part of the 
thread, and hence you must set your reach, so to 
speak, between the two, but even this will make an 
uneven pull. 

From the foregoing an idea may be formed of 
the importance of studying draft in connection with 
reach. We cannot make a hard and fast rule as to 
either the amount of draft or length of reach, and the 
overseer must find out for himself, judging from the 
material and lea, with the assistance of what has been 
already stated, what combination of draft and reach 
makes the best yarn. It should be borne in mind 
that practioally the best amount of draft is that 
which does not, by being shortened, make any 
tangible improvement in the yarn, the strength of 
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material with a suitable reach being sufficient to 
cause it to draw as evenly as it would do with a 
lesser draft. 

Taking, for example, a rove which requires eight of 
a draft for, say, 50 leas weft, if we diminish the weight 
of rove so that it requires seven of a draft, the rove will 
now in all probability require so much more twist as to 
necessitate a longer reach than the strength of material 
will allow, hence the evenness of the thread will be 
deteriorated, as well as costing more for preparing* 
Putting it theoretically, set your reach with a very 
short draft, increase your draft until the increase com- 
mences to deteriorate the levelness of the yarn through 
want of spinning quality in the material, then stop, 
and you have the longest draft consistent with the 
making of the most level yarn. Although theoretical, 
this may serve as a guide to results from practical 
experience. We have seen repeatedly spinners who 
worked with long drafts, on finding that they could 
make a much more even yarn by shorter drafts, run to 
the other extreme of extra short drafts. Now, what we 
want to show is, that after coming to a certain point, 
even suppose you may gain a very little, it does not 
compensate for the extra cost of preparing. At the 
same time, the opposite system of too long drafts is 
equally bad. Taking the 40's weft, No. 1, given before, 
some might think that here is a yarn requiring a very 
short draft, but, from our experience, a draft of nine 
will make a better yarn and spin than any other, 
more or less, and you can have a longer draft on this 
weft than you should have on a warp of the same 
size. One of these reasons is, that tne amount of 
twist required to be put on the weft rove on account 
of its weakness is too great with a rove giving seven 
to eight of a draft, and this defect is partially got rid 
of by a heavier rove. 

Tow Yarns. — In tow yarns the reaches vary in the 
same way as in the flax, but, as will be understood, 
they require less draft and reach. 
K 
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Hard Twisted Roves. 

In tow the tendency to twist the roves too hard is 
greater than it is in flax. At the same time, tow, owing 
to the short fibre, requires more twist than flax. The 
evil caused by too hard twisted roves is similar to that 
produced by a too short reach. If your reach is right 
for an ordinary twisted rove, it will be too short if the 
rove is twisted harder, as the fibres break at the point 
where the rove is untwisted; and hence, although it is 
not to be recommended, the rove is sometimes twisted 
harder when the reach is too long in order to avoid 
changing the reach. 

Oiling. — Having now settled the reaches, and shown 
the manner in which to obtain the most level and con- 
sequently the strongest thread standing the greatest 
speed, throwing off the greatest production with the 
least possible waste, it remains to be pointed out that 
these results may all be discounted if the overseer 
does not keep his machine in proper working trim. 
You may not see so readily the evil effect if you have 
a very strong thread and heavy number that will 
stand any amount of rough usage, but with all yarn 
nowadays, and especially with fine numbers and wefts, 
you require to have everything going smoothly. Little 
things play an important part, of which we shall give a 
few examples. The great object, as we said, is the 
largest production with the least waste, with a good 
thread, free from working imperfections, such as bad 
piecings, &c. We are strongly opposed to fast driving 
simply for the purpose of a large production or u turn 
off, if this is obtained by making an unnecessary 
amount of waste, through the yarn breaking, &c. The 
most profitably worked concerns do not push for more 
"turn off" than can be obtained with an amount of 
waste unavoidable under any circumstances, and regu- 
late the speed of their spinning machinery accordingly. 
The overseer must know the different causes which 
affect the spinning, and hence the yarn. We know of 
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no more common cause of yarn spinning badly than 
improper oiling. The axle of the rollers and spindle 
neck should be oiled carefully every day. In order that 
the oiling may have its proper effect both necks and 
rollers must be kept free from waste. When rollers are 
not properly oiled they require too much pressure from 
the brass roller to drive them. This has a tendency to 
chafe the "soft rove," and if the roller is the least 
broken it will more readily do it. In regard to the 
effect on the spindle of improper and irregular oiling, 
the spindle is.not driven up to the proper speed, and 
consequently the thread, from want of twist, has not 
strength enough to make it spin. Now, it is not 
necessary for more than a few spindles and rollers to 
be in want of oil to cause the spinner and overseer a 
great amount of trouble by these few constantly break- 
ing. Another fruitful source of annoyance is careless 
or imperfect band tying, and it is essential to see that 
it is properly done, as the proper working of the 
machine in a great measure depends upon it. The 
knot used is a bow, which, after being tied, grows 
tighter the more it is pulled. 

Rollers. — The pressing rollers form one of the most 
important cares of an overseer. They are now generally 
made of boxwood, but were at one time made of gutta- 
percha, and thorn or other wood is sometimes used. 
The two retaining rollers, and one of the drawing rollers, 
in a spinning frame are brass. These rollers are fluted, 
otherwise they would not take a sufficient hold of the 
soft wet rove. These brass rollers are fluted, according 
to the lea of yarn to be spun, from 24 to 40 flutes per 
inch diameter, and the wooden pressing rollers are 
fluted to correspond, it being evident that unless the 
wooden one is fluted in every way similar to the 
brass one they will not run into one another as they 
should. The two brass retaining rollers have generally 
fewer flutes per inch than the drawing rollers. First, 
the flute should be perfectly round on the top and 
bottom, with no sharp lines, so that the top of the 
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flute of- the wooden roller will just fit into the hollow 
of the brass, and vice versa. If the top of the flute 
of the wooden roller be sharp instead of round it 
will not fit the hollow, but will incline to cut the 
material. In order to examine them they should be held 
between the eye and the light, looking along the flute, 
when any imperfection will be seen. A good look-out 
should be kept for small flutes, which often occur,, 
interfering with the proper running of the roller. An- 
other defect of the flutes is their not being properly 
formed on the top and bottom, being too square, with, 
an appearance of being cut, instead of rising with a 
gradual curve. These imperfeotions may not be dis- 
tinguished while the rollers are in the frame, but should 
be examined in the way directed, and the defective ones- 
sent back to the fluting department. Rollers may also 
vary in the diameter of their two bosses. This can only 
be detected if the difference is small by measuring. 
Rollers with high flutes and imperfect in form can be 
detected by their uneven motion. After the rollers have 
run a short time the flutes will commence to wear and 
break. The slightest imperfection may be detected, after 
a little practice, by holding the thumb against the roller 
while in motion. This should be done daily, the bad 
ones being replaced. If not taken out they will, if the 
material is strong, cause beaded, bagged, or snarled 
yarn, and they will also, by improper drawing, cause 
uneven yarn. No fault is worse m yarn, and especially 
in warps, than beading, yarn in this state being quite 
useless. The most frequent cause is bad rollers; 
but, besides this, allowing the water to get cold; 
or the water in the trough to get low, and running 
in cold water too fast, produces the same result. 
The reach being too short is also another cause. 
In nearly all wet spinning mills the water used for 
condensing is afterwards used for this purpose, but 
even this requires to be run in slowly. It is de- 
sirable to keep the rollers in the frames as long as 
possible, and in order to do this, having the pressing- 
roller right, the brass roller must be kept in good order, 
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and fluted every three, four, or five years. The 
pressure is got by a lever and weight wnich pull the 
saddle containing the two pressing rollers, and this 
weight should just be a little more than sufficient to 
•draw the material required. Notches are provided on 
the end of the lever for this purpose. 

Rule to find Pressure on Roller. — Multiply weight on 
end of lever by distance in inches between lever and 
fulcrum, and divide by distance between fulcrum and 
spring rod which bears on the saddle. 

Example. — Weight 14 lbs., distance between weight 

and fulcrum 12 in., distance between fulcrum and spring 

rod 1£ in. 

14 x 12 10 . , „ 
— jy — = 134 \ lbs. 

Supposing you require to put the same weight, 

134£ lbs. on a frame with 1 in. fulcrum and 12 lb. 

134i x L 
weights; then — f^ — = 11*2 in., required length of 

lever. Short rove traverse and narrow bosses require 
less weight. Boxwood rollers are very apt to crack 
during dry or hot weather, especially between Saturday 
and Monday, and watering with a can is usually adopted 
to prevent this ; but in the middle of summer and during 
protracted holidays it will be found advantageous to 

?lace along the top of the rollers a layer of wet waste, 
'hey will then require less watering, and fewer cracked 
ones will be discovered. Rollers would soon get worn 
if the rove were allowed to rim in one groove, and 
consequently a traverse motion is applied, which carries 
the rove slowly from one side of the roller to the other ; 
of course the greater the length of the traverse the less 
likely is the roller to become bad. This, however, may 
be overdone, and it will be more especially noticed when 
the stands get worn. If not repaired, the roller moves 
too much to one side, and so allows the rove to get out. 
Another, and not so easily noticed, result of a too long 
traverse is that the thread makes too large an angle 
with the thread plate. This puts too great a strain on 
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weak or fine yarns, so you must regulate the distance 
the guide travels on each side of the centre according 
to the yarn you have to deal with. 

Builders. — On builders being right and working right 
(taking for granted that the spindles are in line) de- 
pends the manner in which the bobbin is filled. The 
part on which the bobbins run should be planed and 
in line. The rods which support the builder, raising it 
up and down, are supplied with nuts and screws, so that 
you can regulate the building of the yarn on the bob- 
bins at the top or bottom as you please. It is essential 
to have not only the traverse of the bobbins exactly the 
same, but also the bottom or drag end, and if there are 
differences in the thickness of these it is impossible to 
have the builders set right. This most frequently 
occurs by receiving bobbins from different makers. 
Reelers, however, will keep spinning overseers well 
informed as to the state of their frames in this respect. 
An overseer once said to the writer : u A side of this 
frame " (pointing one out which was spinning 50's weft) 
" has something wrong with it which I cannot discover. 
The spinner has no trouble with the opposite frame, 
neither has the spinner on the other side of the same 
frame any trouble." After examining the frame care- 
fully we could see nothing which would be likely to 
cause any defective working. For two or three days this 
side continued a curiosity. We discovered accidentally 
the very simple cause of this annoyance to the spinner 
and overseer. It was this : At the back of the builder 
there are placed slots to hold the drag band, and 
generally cast with the builder. This one happened 
to be a strip of brass screwed on the builder with 
the slots for the drag band. The brass had been 
lowered from its original position, so that the band was 
on an incline from the back to the front. This caused 
the bobbins to be bearing too heavily on the back and 
not at all on the front, the bottom of the bobbin 
pressing against the back of the spindle, and the front 
pressing against the top of the spindle, thus causing a 
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shake, and making the bobbin stiff to take round. On 
looking along the bottom of the bobbins from the end 
of the frame it was seen that the bobbins were only 
running on the back side, but with so little distance 
between the front of the bobbin and the builder that 
it required close observation to see it. The brass 
having been raised to the proper place the bad spin- 
ning was effectually cured. The back slot should 
be in line with the front, and when the band is 
possed along the groove in the bobbin it should just 
allow the bobbin to bear on the builder and nothing 
more. 

Flyers. — In flyers for wet spinning the brass eye 
upon which the thread bears most should be made 
a little larger than the thickness of the yarn. If the 
eyes are too large they are liable to bend and get out 
of the proper length. In course of time the eye gets cut 
with the thread, and if it is allowed to run afterwards 
the thread gets broken in coming to a weak point or to 
a lump. Flyers thus worn are repaired by removing the 
old eye and inserting new wire, the eye being turned on 
a block to the length required. The eye should not be 
in line with the flyer leg, but should be so bent that the 
thread passes up the side of the flyer. After a time 
the flyer gets out on the "shoulder" and "leg," and 
this has the same effect on the yarn as cut eyes. On 
a frame which had the flyers badly cut it was 
noticed that better spinning could be made of a 
certain number in weft yarns than could be made of 
warps from five to eight leas heavier. The cut in the 
flyers allowed the fine thread to go through, while, 
on coming to a lump, the heavier and stronger yarn 
was broken. 

Although it is more trouble to have flyers with one 
eye than with two, it is better, for various reasons. In 
one-eyed flyers one leg is made to balance the leg 
which has the eye, and if this eye gets cut, broken, or 
knocked out, it must be replaced: whereas with the 
two-eyed flyer, if one is out, the centrifugal force causes 
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a greater drag with the flyer running at, say, 4000 re- 
volutions per minute. There is also less risk of the 
spinner keeping cut flyers if there is only one eye 
in the flyer; but if there are two, on stopping the 
flyer and finding the nearest eye cut, she may turn 
to the other, assuming it to be right, without examina- 
tion. 

Water. — The temperature of the water in the troughs 
requires attention. The heat required depends on the 
strength and nature of the material under process. 
Hot water has the effect of softening and putting 
the fibres together, thus enabling small quantities to 
be drawn easily. For weak and soft material water 
moderately hot will do, whereas with strong material 
the water will require to be at or near the boiling 
point. 

Water Troughs. — As there is always more or less 
sediment the troughs require thorough cleaning from 
time to time. The steam should pass through a valve 
before coming into the mill, to reduce the pressure 
to, say, 3 or 4 lbs. If the steam is turned on at 
a high pressure it raises this sediment, which may 
adhere to the rove and form lumps on the yarn. 
In the same way, the rods and the part of the 
trough where the rove enters should be regularly 
cleaned. 

Temperature of Rooms. — On. this question great differ- 
ences of opinion exist, and not without reason; for 
while in one room you have strong, heavy numbers 
which may not be particularly affected by the tempera- 
ture, in another you may have finer yarns, which are 
very susceptible to cold. Draughts are always to be 
avoided. Formerly a system was adopted in mills of 
having ventilators, one opposite each frame, close to 
the floor. In summer or warm weather the evil effect 
was not so apparent, but in cold weather, especially 
with frosty air or strong winds, the effects were most 
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injurious. The cold acting on the sliver just out of the 
warm water sharply contracted it, with the result of 
weak or fine yarn breaking. The same objection holds 
good, though not so strongly, with regard to ventilators 
close to the ceiling. In my opinion, nothing surpasses 
the window for ventilating a spinning room. You can 
open the window on the leeward side of the room and 
modify the effects of the cold much more easily than 
with ventilators, which are very liable to get rusted. In 
fine numbers wind dries the rollers, causing a tendency 
to lap up. 

Relative Position of Brass Roller, Thread Plate, and 
Spindle. — Any person will observe that the thread does 
not jrnss perpendicularly from the roller to the spindle. 
If this were the case, when the tension or drag becomes 
too slight and the thread slackens a little, it would be 
liable to get entangled in the flyer. The front of 
the roller from which the thread is delivered is placed 
a certain distance back, and so the thread comes in a 
slanting direction to the spindle; but the thread (if 
there were no thread plates), having to move round the 
spindle at a certain distance, would, when furthest 
from the roller, bear very hard on the bobbin, and when 
nearest would not bear at all, which would evidently 
not do ; consequently, thread plates are used, being 
placed above the spindles, with a small hole directly 
perpendicular to and above the spindle, so that the 
thread runs at an angle to the thread plate, and thence 
to the flyer. The thread plate must be placed as far 
above the spindle as will allow the thread to pass to the 
eye of the flyer without rubbing on the head of the 
bobbin. The distance of the face of the brass roller 
from the line of the spindle depends to a certain extent 
on the height of the roller above the thread plate. The 
nearer the roller is to the thread plate the less distance 
is it from the line of the spindle ; and this height of the 
roller above the spindle and distance back from the line 
of the spindle depends on the pitch of the spindles. Thus, 
in 3 in. pitch frames the height of the roller above the 
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spindle varies from 7£ in. to 9 in. and 1 in. back from the 
line of spindle ; and in 2£ in. pitch, height above spindle 
7 in. to 7£ in. and f in. back from the line of spindle. 
As it is necessary to have the yarn delivered off the 
brass roller, the centre of the pressing or wooden roller 
must be placed a little above that of the brass roller. 
Drawing a line at right angles to the beam which carries 
the stands (this beam is parallel to a line drawn from 
the front of the top roller to the front of the bottom 
roller) through the centre of the bottom brass roller, 
will give you a line on which, if you place the centre 
of a pressing roller the same size as the brass roller, 
the thread will not deliver off either ; and placing the 
line a little above this gives the proper position of the 
pressing roller, the distance above the centre varying 
with the pitch of frames. Placing the roller line too 
low will allow the thread to deliver off the wooden 
roller, if large, or placing it too high will, as already ex- 
plained, cause the flutes of the wooden roller to wear 
out sooner, owing to the position in which it is driven 
by the brass roller. The top brass roller has now to be 
placed in a position so that the rove will enter between 
the two drawing rollers, bearing rather on the brass 
than on the pressing roller before entering the " nip." 
The pressing roller being too high above the centre will 
also cause it to bear on the rove, unless the top roller is 
put unnecessarily far back. The position of the pressin g 
roller varies with its size, and this is partially counter- 
acted by the ewe or slot in which the saddle moves ; 
but in fine numbers the position of the top pressing 
roller is altered in accordance with the different sizes of 
the bottom pressing rollers. Asthe drawing roller brasses 
wear much sooner than the top, the top roller is set a 
little further back than is actually necessary to counter- 
act this, but not enough to allow much wear on the 
brasses. Taking also into account the too heavy 
friction on the thread plate if the drawing roller brasses • 
are much worn, the great necessity will be seen of 
keeping them in good order and the drawing roller in 
its proper position. If the yarns are weak it will 
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be impossible to spin the same lea, or, at least, to have 
the same production. 



Pitch of Frames. 


Bottom of the 

Spindle Screw to 

Nip. 


Distance back from 
the line of Spindle. 


Distance of Pressing 

Boiler above the 

centre. 


3 ins. 
2| „ 
2* » 

2i „ 


7| ins. 

6| „ 
6i „ 


1 in. 

i „ 

* » 


'8 » 
& » 



Temper or Drag Weights. — The manner in which the 
drag band should be placed along the bobbins has 
already been explained. The weight applied to the 
drag band is a simple matter. It should be such that 
by increasing your drag or friction by slow degrees 
you should have almost, but not altogether, exhausted 
the dragging power by the time the bobbin is full. If 
when the bobbin is full you have exhausted the drag 
on some, then your weight is too light, because occa- 
sional bobbins which are easier driven, from various 
causes, require more drag, and through not having any 
more to put on the thread " snarls," &c. Again, if you 
require only to move the drag one-fourth or one-half of 
the distance available, then your drag is too heavy, 
and the heavier, of course, the less movement, while if 
it is sufficiently heavy, the thread strong enough, and 
the bobbin light, there could be put on at first as much 
as would do throughout, but this rarely occurs. How- 
ever, the proper weight for any frame may be easily 
determined. 



Speed of the Bobbin. — A puzzling question with regard 
to the speed of the bobbin is whether the bobbin on 
the spinning frame goes faster when empty or when 
it is full. The correct answer is, quicker when full; 
but, on first looking to the increase of drag, one is apt 
to assume that the contrary is the case. The increase 
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in drag is to counteract the greater power which 
the flyer attains in pulling round the bobbin as its 
diameter increases. The way to explain it is this: 
Supposing your roller is delivering 400 inches per 
minute, and the bobbin at the start is 1£ in. circumfer- 
ence, and the speed of spindles 4000 revolutions per 
minute, it will be seen that the spindle would require, 
having a delivery of 400 inches to put on the bobbin, 
just 400 revolutions if the bobbin were 1 in. circum- 
ference, but as the bobbin is 1£ in. it will require 266 
revolutions. If the bobbin were to go as quick as 
the spindle none would be put on; but supposing 
it went 266 revolutions slower than the spindle, then 
the 400 inches would be put on; that allows the 
bobbin 266 revolutions less than 4000, which equals 
3734 revolutions of the bobbin when its circumference 
is 1£ in. When the bobbin increases to 3 in. circumfer- 
ence, having still 400 in. delivery per minute to put on, 

-«- = 133 revolutions of spindles now required, as the 

bobbin has increased in size, and one revolution of the 
spindle now puts on 3 in., which at the start only put 
on 1£ in. Then 133 revolutions putting on the delivery 
of 400 in., your bobbin has only to go 133 revolutions 
slower than the spindle, then 4000-133 = 3867 revolu- 
tions when the bobbin is full and 3 in. circumference, 
against 3734 revolutions when empty and 1£ in. cir- 
cumference. This is exactly the same as in the case of 
the roving. In the roving the bobbin has a separate 
motion ; in the spinning the bobbin receives its motion 
from the spindle, and the diminished speed is obtained 
by the drag. 

Before leaving the spinning department we may add 
one or two suggestions. The rollers should be carefully 
watered before starting in the morning ; and on a Mon- 
day, particularly, not only the rollers, but also the rove 
between the rollers, which will have dried during the 
interval, should be watered, otherwise it will not draw 
well, thus making a bad start. The next thing is the 
starting of frames. How many spinners know the way 
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to start a frame ? This is as essential for the doffing 
mistress to know. Instead of moving the belt on to the 
tight pulley a little, stopping it there, then on a little 
further, then back, and so on, giving an irregular 
motion, the belt should be put on slowly, but without 
stopping. In putting it on, you will require to hold the 
belt guide handle with both hands, the one pushing on, 
and the other preventing it coming back or going on 
with a jerk. 
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DRY SPINNING. 



Machinery was first applied to spinning without the aid 
of water. The dry spinning frame, not having hot 
water and the other appliances which water necessitates, 
is comparatively simple, and yet it gives scope for a 
great amount of study. Although its appearance may 
give the idea that its construction and working are 
matters of perfect simplicity, a close acquaintance re- 
moves this impression. The care that is necessary to 
success is not always exercised in making dry spun yarns. 
Much of this carelessness may be attributed to the 
poorer material that is used, in the working of which a 
few lumps in heavy tow sizes are deemed of little conse- 
quence. He who can turn the best yarn out of a given 
material is the person who succeeds as a spinner ; for 
€ven supposing the better quality of the yarn is not 
taken into account, the production is greater and the 
waste less, hence firms who conduct their works in a 
careful manner are able to have larger profits, or, if 
necessary, to undersell their opponents, supposing 
always that the well and ill worked concerns stand on 
the same footing with regard to machinery. Old 
machinery, or machinery in need of repair, is out of the 
running nowadays. The secrets of the decline of our 
" Scotch country mills" are their antiquated machinery 
and mode of working. 

In dry spinning frames, as with any of the other 
machinery, the overseer requires first to be able to take 
the ordinary calculations, the most important here being 
draft and twist. The draft on a dry spinning frame is 
taken in precisely the same manner as on a wet spinning 
frame. The explanation of the following rule will be 
found in the pages devoted to wet spinning. 

Rule to find the Draft. — Multiply the stud wheel by 
the top roller wheel multiplied by the diameter of the 
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drawing roller, and divided by the drawing roller wheel 
multiplied by the change pinion multiplied by the 
diameter of the retaining roller. To find the standing 
number leave out the change pinion, or if the drawing 
roller pinion is used as the change pinion leave it out 
of the calculation. 

In dry spun yarn the size is almost entirely denoted by 
the weig;ht per spindle, which contains 48 cuts, hence we 
have a different rule for finding the draft for the spinning 
frame from the weight of the rove from that which is 
given in wet spinning, where the size of yarn is denoted 
by the leas or cute per lb. For instance, yarn termed 3 lbs. 
is 1 spindle or 48 cuts weighing 3 lbs., 4 lbs. is 48 cuts 
weighing 4 lbs., and so on. Now, if 48 cuts equals 4 lbs , 

then we have-j-=12 cuts or leas per lb., so that 4 lbs. 

yarn equals 12 lea yarn. We thus can find the lea that 
dry spun yarn is by dividing the lbs. per spindle into 48, 
and by dividing the leas per lb. of wet spun yarn into 48 
we have the number of lbs. weight per spindle it equals. 
Having these different methods of denoting the size of 
yarn in wet and dry spinning, we must also have different 
rules for finding the draft for a spinning frame from the 
weight of rove per 100 yards, or from the number of 
yards per ounce. The rule when we want leas per lb. 
we have already given in " Wet Spinning." 

Rule to find Draft, having the number of yards of rove per 
oz. — Multiply the yards per oz. by 10 and by the required 
weight of yarn per spindle, and divide the result into 
the number of yards m a spindle — 14,400. 

Example. — Number of yards of rove per oz. 25, 
required the draft for yarn 6 lis. per spindle. 
14,400 a , . 
ok \ a — ^ = *> draft. 
25 x 16 x 6 

The reason of this rule is : — Having rove weighing 1 oz. 
per 25 yards, and requiring draft for 6 lbs. per spindle, 
we have 16 oz., or 1 lb., of rove, measuring 25x16 
= 400 yards, then 6 lbs. of rove will measure 400x6 
= 2400 yards. As we require the yarn to be 6 lbs. per 
L 
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spindle, or 6 lbs. measuring 14,400 yards, we ascertain 
by division the number of times 2400 yards are con- 
tained in 14,400. 

ft ! nA ' = 6 draft, without allowance for contraction. 
2400 

As mentioned in " Wet Spinning," the yarn is increased 

in weight by contraction by twist, and consequently the 

draft obtained by the foregoing rule will require to be 

made longer, the amount added depending on the 

amount of twist the yarn receives. A short rule, similar 

to that given in " Wet Spinning," giving a draft with 

the addition of 7 per cent., is the following : — 

Rjule to find the Draft to be put on the spinning frame, 
the weight of rove per 100 yards and the required lbs. per 
spindle being given. — Multiply the weight oi 100 yards in 
ars. by *6, and divide by the lbs. per spindle required. 

Example. — If 100 yards weigh 40 drs., and yarn 
weighing 3 lbs. per spindle is required. 

— «— = 8 draft. 

The reason of this rule is as follows : — If 100 yards 
weigh 40 drs., then 300 yards or 1 cut weighs 40 X 3 
= 120 drs.,and 1 spindleor48 cutsof rove = 120 x 48 = 5760 
drs. But as we want yarn weighing 3 lbs. per spindle, 
or 256 drs. x 3 = 768 drs., by dividing 5760 by 768 we 
get the draft 7*5 without any allowance for twist. 

Placing the above calculation in this form,— « — ^r 

we find that the first term in the dividend is the weight 

in drs. of 100 yards rove, and the first term in the divisor 

is the weight in lbs. the yarn may be wanted per 

spindle, and these two are always varying, but the next 

two in the dividend and the remaining one in the 

divisor are always the same, no matter what the rove 

weighs or what weight the yarn is wanted, so we simplify 

.* o ,. 3x48 -56 , ,,. . 40x-56 „ - 

the traction - - = -g- and this gives us — « — = 7*5 

draft, the same as before ; but, as about 7 per cent, 
is required to be added to the draft to counteract 
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the increased weight of the yarn by contraction by 
twist, we add 7 per cent, to *56, which = *6, making 
the draft longer, and this gives ns, instead of the 

simplified formula — ~ — without allowance for con- 
traction by twist ; — « with allowance for twist. 

This gives us the rule as before, multiply drs. in 100 
yards by *6 and divide by lbs. per spindle. Of"course it 
depends on the size of the yarn and the amount of twist 
given whether 7 per cent, is too much or too little; how- 
ever, a very short experience will show whether more or 
less than 7 per cent, would need to be allowed for. 

Rule to find Weight of Rove per 100 yards, the draft 
and weight of yarn being given. — Multiply draft required 
by lbs. per spindle and divide by -6. 

Example. — Draft being 8 and weight of yarn 3 lbs. 

per spindle. -^— = 40 drs. per 100 yards. 

If a new size is being brought forward, the draft 
pinions required, instead of being obtained by dividing 
the draft required into the standing number, are some- 
times found by proportion — a longer and not so correct 
a way, especially if you have a different weight of rove 
and require a different size of yarn from that spinning. 

Twist. 

The manner in which to find the amount of twist on 
a, dry spinning frame is exactly the same as already 
given in " Wet Spinning." 

Rule. — Multiply the stud wheel by the drawing roller 
wheel multiplied by the diameter of the cylinder, and 
■divide by the cylinder pinion multiplied by the diameter 
of the warve multiplied by the change pinion multiplied 
by the circumference of drawing roller. In order to find 
the standing number leave out the change pinion, 
liefer to " Wet Spinning " for a full explanation. 

In dry spinning the proportionate twist of one number 
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to another is determined by the 6quare root of the weight 
in lbs. per spindle. Thus, if we have 6*5 twists per 
inch for 4 lbs., what twist will we require at the sam^ 
rate for 5 lbs. ? >J5 : V^ : : 65 ; 581 twist per inch. 
The proportionate twist for the various sizes is very 
often taken from the twist which would be given to 
3 lbs. Thus, in denoting the twist on any size it is said 
to have a certain number of twists per inch, or to be at 
a rate corresponding to a certain number of twists for 
3 lbs. Thus, having the twist which would be given 
to 3 lbs. as data, we can find the corresponding twist 
for any other size. 

Rule. — Square the required rate, multiply by 3, divide 
by the lbs. weight per spindle of the yarn required, and 
extract the square root. 

Example. — What twist is required for yarn 4 lbs. per 

spindle, at the rate of 8 twists for 3 lbs. Here we have 

the twists required at the rate of 8 for 3 lbs., hence 

8 2 = 64, and multiplied by 3 = 192, then dividing by 4, 

192 
the number of lbs. required, -j- = 48, and the square 

root of this number 48 = 6*9, the required twist for 4 lbs. 
to be at the rate of 8 for 3 lbs. 

In the foregoing rule the first two things required 
may be formed into a table as given below, that is the 
square of the ditferent twist rates multiplied by 3, so 
that we may have simply to divide the lbs. per spindle 
wanted into the standing numbers thus found and 
extract the square root. 
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10 
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300 
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In a similar way, if we have a given twist for any- 
other size than 3 lbs., we can find the required twist for 
other sizes. Thus, if we have 6*5 twists per inch for 4 lbs., 
what twist will we require at the same rate for 5 lbs. ? 
6-5x6-5x4 = 33 . 8 . and ^ 33 . 8 = 5 . 81 

Another method, which is not so simple, is to bring the 

lbs. per spindle to leas per lb., and proceed as in wet 

spinning, multiplying the square root of the leas by 

the data. Thus, to find the twist for 6 lbs. at the rate 

of 8 twists for 3 lbs. : As 3 lbs. per spindle = 16 lea, we 

have also 8 twist for 16 lea. The square root of 16 = 4, 

and this number divided into the twist gives what the 

8 
square root of the lea is multiplied by,-j- = 2, or twice 

the square root of the leas is at the rate of 8 for 3 lbs. 

Finding now that 6 lbs. = -g- = 8 lea, we multiply the 

square root of this number by 2 — thus, J 8 = 2*825 
X 2 = 5*65 twists, as may be obtained by ordinary rule for 
dry spinning. We have given a twist table in a subse- 
quent part of this book, and on reference to it the drv 
spinner will see at a glance what twist per inch he will 
require for any given size, the rate for 3 lbs. being known. 

In dry spinning a great many of the details are 
exactly the same, and reference may be made to '* Wet 
Spinning " for speed of spindles, regulating builders, 
oiling, band tying, starting frames, weight on levers, 
position of drag bands, builders, &c. 

The rule for finding the speed of the spindles is 
exactly the same as in wet spinning. The following is 
the rule for finding the speed of the drawing roller. It 
is really of very little practical use, and is very simple, 
being purely a matter of drivers and driven. 

Rule. — Multiply the speed of the shaft by the dia- 
meter of the arum multiplied by the cylinder pinion 
multiplied by the twist pinion, and divided by the 
diameter of the pulleys multiplied by the twist stud 
wheel multiplied by the drawing roller wheel. 
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To find the turn-off per minute — multiply the result 
found by the above rule by the circumference of the 
drawing roller, and this result multiplied by the number 
of minutes worked per day, or any given time, less the 
time stopped for doffing, &e. At the same time it will 
be seen that the speed of the drawing roller varies with 
the twist wheel, unlike the spindles, which, if the 
pulleys be not altered, always keep the same speedy 
although the yarns may vary. In regard to builders- 
they are made wider than in wet spinning, a greater 
distance being between the bobbin and the front and 
the back of the builder. This does not make such a. 
stiff drag, having more length of drag- band from front 
to back of the builder. In wet spinning the position 
of the thread plate would not allow the builder to 
be taken off if it were as wide as in dry spinning 
generally. Unless in case of accident, builders in dry 
spinning never require taking off, whereas in wet spin- 
ning they must be taken off, say, once a week for 
cleaning. 

Rollers. — Unlike the w T et spinning frame, we have here 
the pressing roller at the back of the iron roller. The 
rollers are plain instead of fluted, and sycamore or 
plane-tree wood is used instead of boxwood. Looking 
at wet and dry spinning frames the reasons for these 
differences are obvious. The rollers require no fluting, 
as they have a dry fibre to draw, and with an 
ordinary weight have little tendency to slip. However, 
for very heavy dry spinning the rollers are what is 
technically termed "scratched." Plane-tree is used 
universally in dry spinning. It must be thoroughly 
seasoned, something after the fashion of alder wood, for 
preparing rollers, and it requires at least two or three 
years for this purpose. Rollers should be turned as 
narrow at the circumference as the size of yarn required 
will allow, for with a too broad face the middle becomes 
hollowed, the roller drawing some of the fibres misses, 
others, thus causing beading. They should also 
be turned with a slightly round face tapering off to 
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the edges, very little, but sufficient to counteract 
hollowing. Overseers require to be very particular in 
keeping their rollers in good trim, and in having them 
systematically examined eveiy day. When rollers get 
damaged they are generally turned up with a chisel, or 
scraped, so to speak, by holding the chisel square to 
the lathe, and when a proper surface is obtained they 
are measured with calipers, so that both rollers may 
be of the same diameter. A still better way is to slide 
the rollers in a lathe, then do the slight rounding off 
the face, narrowing, if required, as the roller comes 
nearer the centre, and tapered from circumference to 
axle, according to the way in which they are first made. 
Another plan of renewing the surface is adopted in some 
places, namely, by fixing the roller firmly and filing. 
As it is impossible to file a roller true, and to take out 
broken parts without leaving hollows, &c, it is dis- 
approved by most practical people, and on the ground 
of economy alone is not worth consideration. In order 
to prevent dents across the face of the roller, caused by 
lumps going in, raising the lever and coming down 
suddenly, and also to take a great weight off the floor, 
various modes of applying pressure to the rollers have 
been adopted. A good deal must depend on the nature 
and size of yarn being worked. Spring rods, with 
indiarubber washers, &c., are introduced into some, 
while others have a steel spring. Great care must 
be exercised where they are used, not to put on more 

Eressure than is required, for this is highly detrimental, 
during holidays the pressure should be taken off the 
rollers, otherwise they will be dented by the constant 
pressure of the iron roller in one place. 

Flyers, Sfc. — The flyer in dry spinning, although 
doing the same work, and placed on the spindle in 
the same way as in wet, differs in construction, the 
manner in which it transfers the thread from the 
roller to the bobbin, &c. Instead of a brass eye, 
the leg of the flyer is slightly flattened, and an eye 
cut out of the centre, through which the thread passes. 
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The steel eye or palm of the flyer will stand a con- 
siderable time without cutting, whereas witli wet yarn 
it would stand a very short time. As much care, 
however, must be taken to have cu$ flyers renewed, 
by turning the palm or welding on new ones, as in 
guarding against cut eyes in wet spinning. The 
thread, instead of passing from the thread plate along 
the shoulder of the flyer to the eye and thence to the 
bobbin, passes between the spindle and one leg to the 
leg opposite, passing round it once and sometimes 
twice, and going from the inside of the leg to the 
outside of the palm and thence to the bobbin. This 
allows of a lighter drag being used, as the thread above 
the flyer has less tension than in wet spinning, because 
the thread being twined round the leg is not so liable 
to fly out and get broken. For the same reason the 
back of the drawing roller and the eye of the thread 
plate are almost in a direct line, so that the thread 
plate here merely serves to steady the thread. Lifting 
the thread plate away would not injure the work so 
much as in wet spinning, where the threads would 
break at once, as they would not move in a circle 
round the spindle as in dry spinning. Consequently, 
as already mentioned, the back of the drawing roller is 
placed almost in a perpendicular line with the spindles, 
and not, as in wet spinning, the front, which is the 
delivering side, the same as the back in dry spinning, 
placed back a considerable distance. This winding 
round the leg of the flyer causes most of the strain 
to be on the part of the thread between the eye and 
the bobbin, and little upon the thread which has not 
received its proper amount of twist. This is one of 
the reasons why poor yarns in heavy numbers can be 
spun easier dry than wet from the same material and 
with less twist. 

Binding on Flax Frames. — Binding is to dry spinning 
what reach is to wet spinning. In dry spinning frames 
the reaches are never altered, because the fibres draw 
or should draw their whole length. For tow 7 to 7£ 
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inches reach is the almost universal length, and for flax 
18 inches ; but still, as we have variation in size of yarn 
<and strength to work over dry spinning frames as in 
wet, we must have something to counteract this. For 
this purpose binding is introduced. In line and tow 
frames we have next the roller a movable rod on which 
is supported small tin conductors tapering to the mouth, 
which conduct the rove between the drawing rollers as 
near the point where the rollers take hold of the fibres 
as possible. Above this we have a plate along which 
the rove passes, and above this plate we have in line 
frames two rods. These rods extend from one end of 
the frame to the other, as do also the plates ; they are 
movable backward and forward like the tin or conductor 
rod. The plate, which is sometimes called the breast- 
plate or conductor plate, is also movable backward or 
forward, and can be set with any slope. The top may 
be screwed in and the bottom out, or vice versa, without 
moving the plate out or in. Let us first take flax spin- 
ning, and in it we have the rove passing over the front 
of the first rod behind the second rod, and thence down 
the face of the breast-plate and conductors to the 
rollers. Now, there is a certain place that binding 
requires to be put on more or less on every rove. Let 
us take a common size, 3 lbs., and, commencing with a 
very strong warp, we will require a rove slack twisted. 
In all flax roves, unless they are exceptionally poor and 
short, the rove should be twisted just a shade harder 
than is sufficient to come off the rove, a shade harder 
perhaps than in wet spinning, but under no circum- 
stance should it be hard twisted, as it is an utter 
impossibility to make a level yarn from a hard twisted 
rove. Then, supposing you are spinning a 3 lbs. warp, 
your flax will be strong, and light binding will neces- 
sarily require to be applied. The breast-plate, which 
is next the conductor rod, and along which the rove 
passes, must be in such a position that the rove will 
bear lightly on it, and on the lowest part bear scarcely 
at all. The conductor rod is set so that the twist comes 
freely out without allowing the rove too much freedom 
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to open. The binding rod next the breast-plate has now 
to be set, and if the flax is very strong it will only re- 
quire to be set a very little back behind the breast-plate. 
The top rod has now to be brought out, and you must 
judge how far by the tension which you feel between the 
breast-plate and lower binding rod, and between the 
lower part of the breast-plate and the conductor rod. 
Too much or too little binding has the same effect 
upon the yarn in making smalls as a too short or 
too long reach has in wet spinning, and consequently, 
on examination of the yarn, if too little binding is 
given the smalls will be long, and if too much short. 
In the case of strong material the tension should 
feel easy, but not slack, above the tin rod. Taking 
a very poor 3 lbs. flax yarn, the binding must be 
increased, and as generally a good proportion of Rjeff 
and Baltic flax is used with little strength or length of 
fibre, but with the effect of making a soft clean yarn, 
the breast-plate should be brought out, making the rove 
bear pretty firmly on it, and the conductor rod brought 
out and placed in a position in regard to the breast- 
plate a shade farther back, on account of the twist, 
through better binding being held better in. Having 
brought the breast-plate out gives you already more 
binding on the low rod, but it can be put back so as to 
increase the binding and allow little action above this 
rod, and in that case the top rod may be placed so that 
the rove bears very little on it. If you did not put a 
considerable amount of binding on rove such as this 
the effect would be, with a slack twisted rove, to carry 
short fibres, nap, &c, into the yarn before actually being 
drawn by the rollers, thus making very bad " faults " in 
the yarn. This action is characterized by overseers as 
going away in slubs, which, of course, leave small parts 
in the thread behind them. Again, for very poor fine 
yarn, leaving the tin rod and lower part of breast-plate 
in the same position, and bringing the top out and put- 
ting the low rod well back, makes still tighter binding. 

Binding on Tow Frames, — In dry spinning the greater 
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portion of yarn made is from tow, and the low quality 
compared with that used in wet spinning, except in 
special cases, makes it an important duty to keep the 
yarn as even as possible. The plates, as in the flax 
frame, are movable, extending near to the top roller, 
and do not require any binding rods. For tow a single 
binding rod also is used, without the breast-plate, but 
generally for heavy sizes, and this rod is not only mov- 
able out and in, but it can be raised or lowered from the 
conductor rod. If the material be weak the rod is kept 
near the conductor rod, and higher if it be strong, and 
it is regulated on this principle as the case may require. 
In some very low qualities of tow a little extra twist 
must be put on to prevent slubbing, and a pretty fair 
bearing must also be kept on the tin conductor. With 
the rod you cannot, having a light rove, obtain very 
much binding, as the rove would not carry. 

Conductors. — A great variety of conductors are used, 
and one must judge from the material used and size of 
thread which is most suitable, care being taken to have 
them reaching as near the nip as possible without bearing 
on the iron roller, and to allow the rove to open a little, 
collecting and leading the fibres to the nip without 
allowing them to spread over the side. Care must also 
be taken to remove worn ones, for although provision is 
made, in a hollow, for the iron roller to clear them, still 
at the points they get worn, and might check the fibre, 
thus producing rough yarn. 

Draft. — The amount of draft depends on the material 
and size of the yarn, as in the case of wet 
spinning, but we can have a longer draft, as it will 
be seen that the material is in a very different state 
when being drawn wet from what it is when dry. For 
3 lbs. flax warp, 8 of a draft makes a very good yarn, 
increasing to 9 for, say, 2 lbs. ; in tow, for 3 to 3£ lbs. 
warp, 7^ to 7. For weft, generally speaking, the drafts 
are used longer, and 6 lbs. canvas tow is mostly spun 
with a 7£ to 8 draft. The yarn is rough, and more 
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importance is attached to cheap production than level 
yarn, which would be obtained with a draft of about 
6. Long draft is advocated by some overseers, but 
some peculiarity in regard to their frames is usually 
found to explain this. For example, in spinning a poor 
4 lbs. weft on a frame 8- in. reach with a binding rod 
placed close enough to the tin rod for 3 lbs., the conse- 
quence is that, with a light rove, little binding could 
be put on, as the rove has to make too sharp a turn 
round the rod into the conductor rod, with too great 
a distance between the binding rod and the retaining 
rollers. 
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Having shown how to get the twist pinion, provided 
we have the twist or turns per inch required and the 
standing number, let us now look at the manner in 
which the twists for the different numbers are ascer- 
tained. The amount of twist is in proportion to the 
square root of the lea. Thus, the square root of 25 is 5, 
because 5 is the root or number which multiplied by 
itself equals 25, hence the square root of any number 
multiplied by itself equals that number. The most 
general twist is twice the square root of the lea for flax. 
Thus, for 25 lea you have 5, the square root, and 5 mul- 
tiplied by 2 equals 10 twists. For tow the most general 
twist is the square root of lea multiplied by 2£. These 
may only be taken as data from which to rise and fall,, 
for the twist on yarn depends on a variety of things, 
such as the material used in making it, the purpose for 
which it is required, &c, so that in different places 
different twist tables are in use. The point to be aimed 
at generally in wet spun warps is that at which you 
have the greatest strength. Twisted above this point 
it becomes brittle, and below this it breaks without all 
the fibres being equally strained. 

Wefts are generally twisted less than warps, because 
being needed to fill up the cloth they require greater 
softness. Warps require more strength, having to bear 
a greater strain in weaving. In some cases, but very 
rarely, and generally from unavoidable causes, wefts 
are twisted harder. Supposing you are making weft& 
with poor or weak material, you will require to twist it 
more, in order to make it spin and have sufficient 
strength. Again, in some fabrics it is necessary to have 
the wefts hard twisted. Manufacturers, however, know 
in what way they require their yarn twisted, and if 



174 FLAX, TOW, AND JUTE SPINNING. 

you have a new yarn to make and have a sample show- 
ing quality, twist, &c, you can judge by comparsion ; 
or, if you know for what purpose it is intended, you 
can decide by practical experience what is required. 
In every mill there is a twist table, but a great many 
differ in the yarns they make, and the twist tables differ 
accordingly. If we take a place where the line wefts 
are strong though rough, they would be twisted by 
the square root being multiplied by 1*6 to 1*7, and 
good warps would be twisted to the amount of the 
square root multiplied by 1*8 to 1*9. In tow for the 
game class of yarn the square root would be multiplied 
by 2*1 for wefts and 2*2 for warps. 

Again, in a place where the line wefts are very 
weak, the square root of the lea will be multiplied by 
1*9 to 2, and the warps, which must always possess 
strength, and do not vary so much in different places, 
may be twisted the same as in the first case. In tow 
wefts, where they are very weak, the square root 
will be multiplied by 2*2 and the warps about the same. 
It will be seen in the last case that the wefts are twisted 
as much as the warps, otherwise they have not sufficient 
strength for spinning and weaving. 

Generally speaking, wet spun wefts are made with as 
little twist as they will spin and weave with, and in dry 
spun wefts slack twist is even more essential, as the 
space to be filled up is generally greater, and as most 
linens made from dry spun yarns are mangled, calen- 
dered, or both, the softer the weft is the better it spreads, 
closing the cloth, and giving it a solid appearance. 
Flax warps, say 3 lbs. per spindle, do well with 7£ to 8, 
wefts the same size with 7 to 7£, and flax wefts, say 6 
lbs. per spindle, at the rate for 3 lbs. of 6^ to 1\ twists per 
inch. Tow yarns, of course, require more twist, 3 to 4 
lbs. warp at the rate of 1\ to 8^, and the same size of 
weft 7 to 8. 

By the following table (No. 1) can be found at once 
the twist of any size of yarn compared with any other, 
showing also the weight of leas per spindle, their 
weight per English bundle, their square root, and twist 
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when the square root is multiplied by different data. 

Thus, if you are twisting 100 leas with 20 turns per 

inch, and wish to know what 25 leas would require 

at the same rate, you have first to find what the 

root of the lea is multiplied by to give 20 turns 

per inch The square root of 100 lea = 10, and by 

20 
dividing 20 twists by 10, the square root,y~ = 2, 

you have what the square root of the lea is multi- 
plied by/ Now, the square root of 25 lea is 5, and 
this multiplied by 2 will give you the same propor- 
tion as 100 lea; thus, 5x2 = 10 twists for 25 lea. 
Having found by what the root of the lea should be 
multiplied, you can find the twist for any other in the 
same way; or, knowing by what the square root is 
multiplied, say by 2, see the column square root multi- 
plied by 2 in the table, and opposite the required lea will 
be found the twist. In the same way this table answers 
for dry spun yarns. The first column shows the lbs. per 
spindle, and opposite the size which we require in the 
column under the required rate for 3 lbs. (the rates 
being shown at the head of the table) we have the 
actual turns per inch for that size. The table No. 2 is 
at rates not given in No. 1. 
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Twist Table, No. 2. 
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We now come to the fluting of the boxwood rollers,. 
a subject the importance of which we have noticed 
in the " Wet Spinning Room " section of this book^ 
The importance of having the rollers properly fluted 
cannot be overrated, and this necessitates the exercise 
of the greatest care. Fluting machines are very simple 
in their construction, and one would naturally be 
inclined to think there was very little liability to err with 
them. The very slightest derangement, however, in the 
machine will cause damage to the roller, and, as we 
have already shown, very slight defects in the flutes 
affect the spinning. The bosses are cut of various 
diameters and breadths, according to the pitch of frame, 
&c. The bosses should be cut a shade less in width 
than the brass boss they are intended to run on. In 
fine numbers, however, the boss should be fully the 
width of the brass one, and this keeps the brass roller 
well wet. If the boss of the roller be much wider the 
edge of the brass roller cuts the wooden one, and in a 
short time spoils it. The bosses require to be steeped 
in water to prevent cracking after they are placed in 
the frames. Another method is to boil or steam them 
for a few hours, allowing them to cool, and afterwards 
use them. Another method is to place them in cold 
water and allow them to get thoroughly saturated. We 
prefer cold water steeping, for several reasons. After 
steaming or boiling a great many of the bosses crack 
and become useless, and are liable to break down 
in working. The grain of the wood expanded by the 
heat after the boiling seems to remain open, and the 
flutes have never the same clean surface as in the case 
of cold water steeping. The boiled bosses do not, for 
the reasons we have given, run so long in the frames. 
The next question is, How long should the bosses- 
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be steeped in cold water? If they are put on, 
say, after a week in water, the tendency, unless 
the cutter is kept extremely sharp, is to make 
a, rough flute, and if put into the frames without 
being thoroughly saturated they are likely to be thrown 
off the " centre." My opinion is that they should be 
steeped about four or five weeks. As the water emits 
a strong smell when steeping, and dirt collects, it should 
be run off occasionally. The rollers when running in 
the frame will gather a thick coating of dirt on their 
aides, which should be regularly washed off every time 
they are to be refluted. This dirt, if allowed to remain, 
makes the wood soft, so that the rollers will not stand 
without refluting so long as otherwise they would do. 
These remarks apply to boxwood, as it is most gener- 
ally used, but we have other woods used for rollers, as 
well as gutta-percha. The latter, however, is seldom 
used. Holly timber and laurel are used when obtain- 
able at a reasonable cost, and suit very well for tows 
or wefts. They are sometimes used green, but are better 
to be steeped in the log and then cut. Thorn is also 
used, as mentioned in " Spinning." Bossing or putting the 
wood on the axles is a very simple process, care being 
taken to have both bosses the same size, and to have 
them screwed on tight. The rollers being fluted with 
various flutes and diameters, gauges showing the 
diameter and number of flutes on the roller must be 
used. The coarsest generally used is 24 flutes per inch. 
The phrase as to " flutes per inch " applies to diameter. 
Thus, in a roller "24 flutes per inch," being 2 inches in 
diameter, you have 48 flutes, in a roller 3-inch diameter 
(24x3) you have 72 flutes. In rollers 30 flutes 
per inch you have the same thing, a 2-inch diameter 
roller having (30 x 2) = 60 flutes. In refluting, some 
people, by means of a small slide lathe, take off the old 
flutes and then reflute them, others simply put the 
rollers into the machines as they are. The latter is a 
little more severe on thecutter, butis practically the more 
simple plan. In refluting you reduce the diameter of 
the roller, and generally require to have 3 flutes less 
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every refluting of the roller, and 3 flutes, if these are 24 
per inch, = £ inch of diameter less each time the roller 
is refluted; in 27 flutes per inch 3 flutes = -J> in 28 flutes 
per inch 3 flutes = A, in 30 flutes per inch 3 flutes = -^ r 
in 32 flutes per inch 3 flutes = ^, in 36 flutes per inch 
3 flutes = ^, in 40 flutes per inch 3 flutes = ^, &c. 
Fluting machines are furnished with an index wheel 
for each diameter, so that you can put on what flutes 
are required. On the opposite page we give a table 
showing the number of flutes or index wheel for each 
diameter. 
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The gauges should all be stamped with the diameter 
and number of flutes required, which is« given in the 
preceding table, so that the boy attending the machine, 
having collected a quantity of rollers of the same size 
to flute to a certain gauge, may see the number of flutes 
on the gauge which that diameter requires, and put on 
the corresponding index wheel. The importance of 
having the rollers properly done cannot be too strongly 
impressed, as they may be the cause of a great amount 
of unnecessary trouble to overseer and spinner, even 
when the defect in the roller may be so trifling as not 
to be noticeable except under close examination. Now, 
in order to work or superintend fluting machines you 
must first understand what is a good roller, as described 
in " Spinning," and then the manner in which the 
various faults are caused. In putting the cutter into 
the machine, a plumb line should be run over the cutter 
hanging from the centre of the flute in the cutter, and 
screwing out the centre the cutter should be moved 
until the plumb line is exactly in line with the centre. 
Sometimes you will find a small cut at the bottom of 
the flute. This is caused by a little burr being left on 
the side of the cutter, which should have been taken 
away after being re-turned in a lathe by the cutter tool. 
If your cutter is put on the arbor or stud and allowed 
any movement on it the flutes will be cut away at the 
side after being fluted. The greater the movement the 
more easily it is detected, and with little movement it 
is sometimes puzzling, so that care should be taken to 
set the cutter properly and allow merely freedom to 
revolve. Another defect is caused by the cutter arbor 
being worn, and when you hold the roller lengthways 
and Took along the flutes they appear waved, and, al- 
though the flutes may be perfect in other respects, they 
will not bear evenly. The indices must be all evenly 

E itched, otherwise your flutes will not be equal, some 
eing wider than others. Dirt in the teeth has the 
same effect, so that they should be regularly brushed. 
Uneven pitched flutes are often caused by the axle which 
carries the index wheel being too slack, and so the lift 
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motion of the machine sometimes turns it irregularly. It 
is not necessary to screw the bushes extremely tight, 
-as that, combined with the collar of the axle pressing 
against the bush when a roller is screwed in, makes 
the machine too stiff. All that is required is that it 
should be so tight that the "kicker" will not throw the 
index wheel further than it lifts itself. . The gauge should 
be tried occasionally after fluting on both bosses, lest 
there should be any difference in their size. If the 
centres are not exactly in line this will be the case, 
and of course it will make a very indifferent roller. It 
is remedied in this 'way : If the boss next the index be 
too small, lower the centre, by lowering the bushes 
which carry the index axle, until you find both bosses 
flute to the same size. If it be too large, raise the 
bushes, by placing under them a small piece of tin or 
brown paper. Before placing the roller upon the 
centres to flute, the small holes in the roller axle should 
be picked, if dirt has filled them up, otherwise the roller 
will be apt to run off the centre when fluting. Another 
•cause of this is the centre in the index head wearing 
and having too much freedom. The centres should also 
be turned up when they become blunt. The kicker, 
or lift motion, varies in different machines. Some lift 
the index as the roller is going forward, others lift the 
index when coming back, and it is thus fully lifted when 
-at the extreme end. Preference is generally given to 
machines that lift just after turning to go forward to 
the cutter, because the lift is more gentle. The lift, or 
kicker, after turning, and before any force is on, catches 
the bottom of the inclined plane, and is pressed upward 
until it reaches the level surface, when it travels forward 
without further movement of the index motion, dropping 
when it comes back to the end again. In the other 
method the kicker strikes with force after travelling 
from front to back. On stopping to change rollers it 
will be found after the machine has had a little wear 
that the kicker does not stop close to the tooth, and 
unless before starting the index is turned close back to 
the kicker there will be a small flute in the roller. Inde- 
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pendently of this the bushes require to be screwed too 
tight to counteract the force of the blow. After the cutter 
is turned up (which is generally once a week) the face of 
the teeth should be filed, and also when it gets blunt — 
say, on alternate days — the front or cutting part 
of the teeth must be filed square or in line with the 
centre. 
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Looking at the duties of reeling overseers one is 
disposed to sympathize with them, if they are anxious 
for promotion, from the want of opportunity to display 
their abilities. The yarn is made before it comes to 
them, and the mischief, if there be any, is done. But 
"never too late to mend" is an old saying, and the 
reeling overseer has great power in checking bad work 
and errors, and preventing their recurrence. There is 
no greater comfort to a manager, and no one can assist 
him more, than a good reeling overseer, and a 'bad one 
is a sad affliction. A manager cannot possibly see all 
that goes on, and the constant liability of yarn to get 
mixed before or after leaving the spinning room, or the 
liability to pass light, heavy, or beaded yarn, and the hun- 
dred and one other risks that are ever present, make it an 
imperative duty on the part of an overseer to be always 
on the outlook. When the manager goes to the reeling 
room, instead of having to look for faults, or, what is 
ten times worse, bring samples of them in his pocket 
from the customers, he should hear a report from the 
overseer what is wrong, and have it righted, if this 
has not already been done. 

First then, the overseer should become acquainted — 
and we will suppose he is — with the Yarn Table given 
at the end of this book. That the overseer should be a 
judge of yarn is essential, and practical experience is 
the only way to this attainment. He should make an 
inspection of each reeler's yarn as often as possible for 
the purpose of seeing if it is right, and this serves at 
the same time as a check on bad reeling.- A constant 
outlook for bad piecings is necessary, as inexperienced 
hanks are often introduced in the spinning rooms. 
Another imperfection, which appears similar to an 
ordinary bad piecing, but is infinitely worse, is the for- 
mation of a double thread by two running together. By 



188 FLAX, TOW, AND JUTE SPINNING. 

untwisting this double thread a small piece will come 
away without affecting the proper thread. A similar 
defect may be caused by the spinner when putting up 
an end not taking the waste entirely off the roller. 

Beading is one of the worst things that can remain 
unchecked, as the yarn is almost useless ; but any over- 
seer will easily detect this. Lumps or swells occur in 
some yarns from the nature of the material from which 
they are made, but a kind of lump may and often does 
occur which should not. This is the waste lump, made 
in both preparing and spinning rooms. An easy way to 
decide to which variety the lumps belong is to send them 
to the spinning overseer. If he has got his wits about him 
he will not care to be saddled with what does not belong 
to him. But you may easily satisfy yourself what they 
are, and where they were made, if you open up one of 
these swells, which, I may add, occur chiefly in low num- 
bers. Naps, as those in the higher numbers are called, 
differ from ordinary tow lumps in their comparative 
jsmallness. If they were originally in the dressed flax, 
or made in the preparing before the roving, they 
are generally inside the thread ; if at the roving, they 
are usually on the outside. If made in the spinning, 
through dirt in the troughs or otherwise, they are 
made up more of small dirty shives, w T hich adhere to 
the rove, and are on the outside of the thread. Mixtures 
are generally easily detected by the difference in colour. 
Heavy yarn, which may only appear in a cut or part of 
one — and the same applies to light yarn — should be 
strictly looked after. The overseer should train his 
reelers to pick out these things, so as to make it almost 
impossible for any to pass. But here is the difficulty : a 
reeler, while she may readily take out a small bobbin 
which will not reel, may prefer when a heavy one has run 
a few times round to save trouble by letting it go, and so 
with all other defects. Then, what is to be done when 
yarn is sent back from the drying or bundling? The 
overseer cannot know the reeler, nor the frame number 
to which it belongs. An easy way to deal with this 
difficulty is to have a number of stout paper tickets with 
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numbers printed on them, and a hole in each ticket 
to tie on to the leasband, one ticket being on every 
quarter reel, half reel, or reel, as may be thought best. 
The ticket need not be more than £ inch or § inch square. 
They should be made in sheets printed with the num- 
bers at regular intervals, and a hole .cut beside each,, 
similar to the way cards for looms are cut. When you 
get yarn back, having any fault you have the ticket, 
and know where to go, and each reeler should have a 
number which she should keep, no matter what 
yarn she may reel. Heelers snould be careful iii 
taking their yarn from the reels to prevent breakage, 
or rubbing against the end of the swift and getting' 
it oiled. 

Wet spun yarn if allowed to lie long before being 
reeled will get damaged by, rotting, and care should be 
taken to have them reeled systematically. No damage 
will ensue to bobbins lying from Saturday till Monday, 
but in case of longer stoppage they should be all reeled 
up. Heavy tow yarns lying three days will be damaged, 
especially that part next the bobbins ; in fact, no yarn 
should be left unreeled longer. Overseers by experience 
are able to tell by the bulk of a certain number of hanka 
in their hand whether the yarn is too heavy or too light 
for the size intended, and so check any error that may 
occur through mistaken pinions being put on in the spin* 
ning room. The firstof a new number should be checked 
in this way. Good light is essential, more especially for 
fine yarns, and should be obtained from skylights. In 
addition to being well lighted, reeling rooms should be 
kept warm, as reelers sometimes do their work badly 
through the wind from the reels benumbing their fingers. 
The importance of correct counting is evident. In the 
bell wheel, one, two, or three teeth are added, making 
121, 122, or 123, so as to make up for any revolutions 
the reel may make after a bobbin is empty before the 
reel is stopped. 

Whatever system may prevail, I would strongly advo- 
cate the use of means to prevent the counters having 
any knowledge of whose yarn they are counting, as 
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.sometimes they display in their counting friendliness to 
the reeler, or the reverse. 

Leasing, Knot, Sfc. — The proper knot is technically 
termed the "weaver's," which leaves both ends separated, 
and what is known as the "thumb knot" must be care- 
fully avoided, as it leaves both ends together with some- 
times a loop, which in warp sticks at the weavers reed, 
^,nd in wefts causes an ugly lump. Leasing should be 
accomplished so as to leave freedom for the cuts to be 
spread in bleaching without being so loose as to get 
entangled and similar in appearance to cross reeling. 

When the end is to be tied in with the knot on the 
leasband at the end of the hank care should be taken 
that it is tied so that it will not pull out. 

Construction of Reel. 

The reel is a machine of much importance, which, per- 
haps, from the simple nature of its construction is aptto be 
overlooked at first. The two main things to be borne in 
mind to render reeling perfect are — first, to observe that 
the diameter of the reel is in all cases perfectly correct, 
that it is made to run true, and is evenly balanced ; and, 
second, that the yarn is spread across the reel as equally 
as possible, otherwise there will be great differences in 
the length of the yarn, which will cause much trouble 
-and annoyance when shaking it out during the bleaching 
process. The common make of reels is called telescope. 
They are malleable iron tubes from centres, with 4 sets 
of 8 spokes each, for carrying the yarn rails. The spokes 
are made of hardwood and the rails of yellow pine. The 
rails are kept asunder at equal distances by means of 
tapes fastened on their under side. Rings are attached 
to the tapes, which slip over small knobs to secure 
the reel or detach it, as may be required, when the 
yarn is ready to be stripped on the reel. It is driven by 
means of a friction boss covered with leather, which, when 
pressed against a plate, sets the reel in motion. This 
motion is controlled by means of a footboard which the 
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reeler presses downwards so long as it is required to be 
kept running, removing the pressure when she wishes 
it to stop. In some places, when the board is pressed, 
the reel stops, but the former way isxthe more common 
method. The bobbins are always put on upright sockets 
in wet spinnings and the finer numbers of dry spun 
yarns, but the heavy numbers are also reeled while the 
bobbin is lying horizontally. 

Yarn Bundling. 

Wet spun yarns are made up variously ; in long 
bundles if for short conveyance, but more generally in 
press bundles. If in long bundles, a stool is used having 
three or four steel pins at each end, with a distance be- 
tween, so as to allow the yarn to be stretched from one 
side to the other, tied with five or six hanks, and the 
bunch generally weighs about 40 lbs., the number of 
hanks depending on the size of the yarn. In bundling 
dry spun yarns the long bundle is universally adopted. 

Press Bundles. — These are made up in the following 
way:— 



Lea. 


Quantity 
in Press 
Bundles. 


Hanks in 

Press 
Bundle. 


Heads in 

Press 
Bundle. 


Hanks in 
each 
Head. 


Number 

of 
Bands. 


Hanks in 
each 
Band. 


10 to 20 


i* 


25 


12 


2 


4 
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20 to 22 


3 


50 


24£ 


2 


4 


i 


25 to 38 


3 


50 


16 


3 


4 


* 


40 to 78 


6 


100 


16 


6 


4 


l 


80 to 160 


12 


200 


24 


8 


4 


2 



Yarn Drying. 

This is a branch only required in wet spinning, as 
the yarn after being reeled still retains the moisture 
which it absorbs from the hot water troughs in the 
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spinning room. How to dry the yarn and so leave 
it in a fit state for bundling, &c, in the best possible 
way, has been a disputed subject for a long time. This 
process was at first accomplished in the open air, but as 
mills extended this mode was found too slow. Various 
means were tried a number of years ago for the purpose 
of lessening the cost and inconvenience. Drying 
machines were invented. These were constructed in 
the shape of a square box, generally taking in a frame 
the width of the yarn stretched from one side to the 
other. These frames, as they were filled, were lifted to 
the top by a pulley and pushed through a small folding 
door into the box, the lowest one being taken out at the 
same time, and the rest lowered so as to allow room for 
the one inserted. In connection with the bottom of 
this was generally a tubular boiler for air heating, and 
a fan placed on the top of the yarn enclosure drew the 
hot air up through the frames on which the yarn was 
stretched, and thus carried off the moisture. The yarn 
generally took three-quarters of an hour to dry. 
Another kind of drying machine was an arrangement 
of cylinders similar to the machine still used for drying 
cloths at bleachfields. Steam being introduced into the 
cylinders, the yarn was made into a continuous chain by 
being spread on a brass or copper rod and attached to 
the end of the yarn preceding, in which was placed 
another rod with a link, and so on. The yarn was passed 
over these machines in a space of from 45 minutes to 
one hour. In a few places drying is accomplished 
before reeling by placing the bobbins on stands and 
putting them into heated presses. 

Neither of these methods seems to us to be the proper 
one, and we will give reasons for this opinion after 
describing the mode generally in use in connection with 
wet spinning mills at the present time. The way in 
which yarn drying is now accomplished is by means of 
large steam pipes passing round the floor under the 
yarn, which is hung on booms or poles. The pipes 
when above the floor prevent the person handling the 
yarn from moving freely about, and, besides, the bottom 
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of the yarn hangs too near the pipes, especially if the 
heat be high. Others place the pipes below an open or 
sparred floor, provision being made for cleaning the 
caddice or Sowings off the pipes. This arrangement is 
very convenient, as it enables the yarn dryers to have 
free access to the yarn, but great care must be taken to 
keep the pipes clean ; if this is not done the heating 
power is greatly lessened. With- regard to the tempera- 
ture most suitable for yarn drying, we would say that it is 
best to dry with as low a temperature as possible. If it 
were practicable, drying in the open air, as was formerly 
done, is the best when the quantity is small and the 
numbers light. As this is impracticable where large 
quantities are turned off, and especially in the coarser 
trade, drying rooms must be introduced. The heat in 
these rooms or stoves should just be kept as low as con- 
venient, and should never exceed, say, 80 deg. to 90 deg. 
Fahrenheit. When the steam is turned on all ventilation, 
should be closed until the atmosphere becomes charged 
with moisture ; the ventilators should then be opened 
sufficiently to carry off the moist atmosphere during 
drying. Ventilators opened before this, or opened too 
much, wastes the drying power " heat." From want of 
sufficient accommodation we have seen yarn hung dur- 
ing the day, steam turned on at, say, six o'clock in the 
evening, shut off at two or three o'clock the following 
morning, and the yarn taken off at six o'clock the same 
morning to make room for a fresh supply. In-order to 
have it dried in such a short space of time the heat was 
required to be forced up to, say, 120 deg. Fahrenheit; 
and what was the result? AH flaxes contain a certain 
amount of oil, which is known generally by the name 
"quality." The heat thus brought to bear upon the 
yarn, and which should only evaporate the water taken 
from the spinning, evaporates also this oil whigh it con- 
tains, and the result is a dry, harsh, and brittle yarn. 
In the case mentioned our attention was attracted by 
some fire pails filled with water along the side of the 
drying room, and which carried on the surface, besides 
the dust, a certain amount of oil. On taking up the 
N 
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dust and rubbing it between our fingers it felt greasy. 
The pails being filled with clean water, next morning 
the oil was plainly visible, and could be detected at 
once by the mixture of colour on the water. Now, if in 
a single drying a fair coating is deposited on the water, 
a very great quantity must disappear through the 
ventilators. This is of vast importance, as the object 
to be aimed at in drying is to retain as much as possible 
of this natural substance or " quality." We may take 
away by cooling, damping, &c, the harsh "feel," and 
to a small extent the brittleness of the yarn, but we 
have no means of imparting this oil or "quality," which 
gives it an elasticity without which it is defective, and 
which gives it the appearance and touch of a good 
article. Looking back at the first mentioned modes, it 
will be seen that the great objection to all of them is 
too quick drying. The first leaves a nasty crimp 
where it is attached to the frame. In the second a 
similar crimp is formed, owing to the brass rod, which 
it is impossible to get entirely out, although the steam 
cylinders give the yarn a glazed appearance, which 
may be mistaken for "quality." In the third case, 
drying on the bobbins is only adopted to save reeling 
where the yarn goes direct to the weaving. It will be 
seen that before the yarn next the barrel of the bobbin 
is dried the outside will have received far too much 
heat, leaving no chance of slow and gradual cooling, so 
that the yarn is certain to be brittle. 

Having disposed of the drying, or heat, and means 
of applying it, let us consider how the yarn should be 
hung in the drying room. Heat causes hanks of 
yarn hanging loosely from a boom or pole to become 
twisted. We must use means to prevent this as 
far as possible, and so obtain equal drawing. The 
threads, especially where too hastily dried, have the 
•twist curled out at short intervals. The best way, 
where practicable, is to have spare swifts or reels and 
dry the yarn before taking off. The yarn is dried in this 
way while still stretched, and, although it gets loose as 
it dries, very little curling takes place. We have known 
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this mode to be adopted, but as it would be imprac- 
ticable in the majority of cases we must look at the 
next best way. This is to suspend a boom in the hanks, 
the weight of which prevents a good deal of the untwist- 
ing. The labour of doing this may be urged against it, 
but labour is afterwards saved in shaking, &c. 

The effect may be very readily seen in drying twist, 
which without the boom in the bottom opens up very 
much. The yam should be spread on the two booms, 
then one placed in the bottom, and the top one turned 
round once or twice to allow the lower one to bear 
evenly all along. They should also be turned at intervals 
during drying, to prevent the part resting on the 
boom being unequally dried. This will not prevent all 
the untwisting, and so something must be done to take it 
entirely out. The yarn should be shaken with the hand 
on being placed on the boom wet, but not severely, 
otherwise a roughness or hair is raised. It should 
afterwards be turned during drying, and shaken with a 
wooden pin when almost dry until straight. In shaking, 
the yarn requires to be caught by the pin in different 
parts. To bring the yam round the boom is a 
difficult thing to do without breaking or teasing it. 
Standing with the two feet and the body at right angles 
to the boom, with three, four, or more hanks upon the 
pin used for shaking, the arms are raised, not by a 
forward motion, but rather with an upward circular 
motion, and the yarn brought with a stroke to full 
.stretch. This, so far, is simple, but to bring the yarn 
round to shake it in a different position is not so 
simple. Grasping the pin on each side, the yarn should 
be held at full stretch. The top and bottom part of the 
hank between the pin and boom are almost close. 
With a sudden motion, jerk upward the upper part of 
the hank, and, when thus separated, pass the pin parallel 
between the top and bottom, raising the top part of the 
hank at the distance you want the yarn pulled round. 
This lifting gives a swing to the under part, freeing its 
liold on the back of the boom, and making it come 
jround quite easily without disturbing a single thread. 
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The difference is seen more readily in wet yarn, for 
while an unpractised hand may turn dry yarn, it is im- 
possible for him to do so if it be wet, as without the swing 
the wet yarn adheres, and will not draw without teasing. 
Yarn contains a certain amount of moisture, and without 
this it would feel dry and harsh, especially if deficient 
in natural oil or " quality," and it should be allowed to 
hang after shaking for twenty-four hours or more with 
windows opened to admit a free current of air. After 
this it should be allowed to lie in some cool place about su 
week, if possible, before bundling. As in every mill there 
is not a place properly adapted for cooling, damping 
by means of a water rose is substituted. The amount 
of water which yarn should contain to be in a pliable 
and proper condition depends upon the precise nature 
of the material. It will be found that warps made from 
good material will not require so much water as wefts,, 
the reason being, as stated before, that good material, 
having more oil than the poor material, does not require 
so much moisture to bring it to the same state of 
pliability. The poorest yarn will not receive more than 
5 to 7 per cent., and better qualities 3 to 5 per cent, of 
water. To put in more than this would be running the 
risk of rotting it if stored, and giving it the weight of a 
heavier yarn than it really is. Of course, the better it i& 
cooled before coming to this stage the less damping 
will it require, and the percentages given indicate the 
difference between a very dry and a saleable condition. 
Yarn going direct to the looms is sometimes shaken 
after damping, and slightly " pinned," for the purpose 
of securing still more pliability. 
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Jute : its Cultivation and Treatment prior to 
Spinning. 

The jute plant belongs to the Corchorus family, and the 
two species from which the fibre is principally derived 
are — Corchorus olitarus and Corchorus Capsularis. Most 
of the fibre is obtained from the latter. The cultivation 
of the plant is similar in many ways to that of the flax 
plant, which has been previously described. The jute 
fibre is obtained chiefly from British India, where within 
recent years the cultivation has extended to a very 
great extent. In Sanskrit the plants are called putta ; 
in Bengalese they are variously called pat, or paut, 
and Ghi-nalita pat. The fibre is called jute, and the 
cloth chotte or choti (this name being the supposed origin 
of the word jute). The cloth is called tat, and megila. 
The plants resemble each other very closely, and are 
cultivated, not for the fibre only, but also for the leaves, 
which are used as pot-herbs by the Hindoos and Mussul- 
mans. They are also used as pot-herbs in Egypt, 
Arabia, and Palestine. 

The plants under cultivation grow to a height of six, 
eight, or ten feet, and in rich soil attain a height of from 
twelve to fifteen feet. The stem is straight and smooth, 
with an average circumference of one inch. The stem 
throws out lateral branches, the number of which de- 
pends, as in the case of the flax crop, upon the degree to 
which they are crowded by the other plants. The two 
species may be thus described. 

Corchorus olitarus. — The stem is erect, smooth, and 
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more or less branched. The branches appear near the top 
of the plant, and bear leaves of a bright green colour, 
toothed on the margin, and of a somewhat oval shape. 
The stipules are narrow, and of a reddish tinge at the 
base. The flowers, which appear singly or in pairs on 
the stalks, are rather small and symmetrical in calyx 
and corolla, each consisting of five parts. The petals 
are yellow, and have honey glands at their base. The 
pistil is syncarpous, and contains many seeds. 

Corchorus capsularis — This species is almost similar. 
A slight difference may, however, be observed when the 
several parts are closely examined. The leaves are 
more pointed, serrate rather than dentate, and are of a 
lighter green. Perhaps the most distinguishing feature 
is the capsule, which is short and round, while in 
the other it is elongated and cylindrical. Both plants 
flower in the rainy season, and the fruit is ripe in 
September and October. 

The jute plant, or plants, may be grown in any 
country where there is sufficient warmth and moisture. 
It is cultivated much more in India than any other 
fibrous plant, and is an important source of revenue to 
that country. It is most extensively grown in the 
alluvium, in the deltas of rivers, and also, though not to 
such an extent, on the higher grounds. A rich loam 
formed by the overflowing of the rivers is very suitable 
for its cultivation. The jute seed is sown principally in 
March and April, and sometimes in May. The fields are 
weeded after the plants attain a height of about one 
foot. When the plants flower, in August or September, 
they are cut down. If, however, seed is to be preserved, 
the plants are left for a longer time to bring them to 
maturity. The plants, which are now large stalks re- 
sembling willows, are tied up in bunches preparatory to 
the steeping process. Large shallow tanks are formed, 
into which the bunches are placed, and kept under water 
by weights. The rotting process occupies from ten to 
twenty days, and requires careful watching lest the fibre 
receives injury. When the fibre can be easily removed 
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from the wood stalk, it is taken out. Before being dried 
the stalks are broken about two feet from the end, placed 
in bunches of eight or ten, and the fibre is stripped off. 
The fibre is then washed and hung over bamboos to dry- 
in the sun. After the drying process it is cleaned and 
tied up into bundles for the market. The jute is bought 
by dealers and shipped to Calcutta, where it is made up 
into bales and reshipped to this country. These bales 
are formed in hydraulic presses, which economise space, 
and thus enable ships to take larger cargoes than for- 
merly, when the bales were formed in hand presses, and 
cargoes had to be made up with some heavier material. 



Introduction of Jute to Europe. 

Jute is now so largely used, and the material made 
from it so well known, that we are apt to suppose its 
manufacture must have been long established in this 
country. This, however, is not the case, although in 
India it has been known for a long period, during which 
it has been made into cordage, cloth, &c. The gunny 
bags in which rice was exported was made from this 
material. Jute was not known in Dundee, now the 
principal seat of its manufacture, until 1824. Attention, 
however, was drawn to the jute fibre as likely to be 
serviceable to linen manufacturers and others as far 
back as the close of the eighteenth century. 

In the beginning of last century small quantities 
were imported into Britain, but they were not turned 
to profitable account. In 1832 it was successfully 
manufactured in Dundee, being mixed at first with flax, 
tow, or coarse codilla. In this year there was imported 
into Dundee 182 tons. The manufacture gradually de- 
veloped, but it was not used in very large quantities 
for some years later. In 1851 there was exported from 
Calcutta 29,120 tons, and at the present time the ex- 
ports reach considerably over 200,000 tons annually. 
From these figures will be seen the rapid growth of jute 
manufacture. The great secret of this may have been 
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its cheapness and the practicability of manufacturing it 
by means of machinery already in existence. On its 
introduction it was thought possible to make it into 
goods as fine as cambric, but this was subsequently 
found to be impracticable, hence it has been principally 
used in the manufacture of coarse goods, sacking, &c. 
At the present time, however, a small proportion is 
made into line yarns for window drapery, paddings, &c, 
being hackled and spun in the same way as flax. The 
great bulk, however, is converted into jute tow and spun 
into heavy yarns, from which a great many varieties of 
goods are made, sacking being the principal. Jute 
sacks are used for the importation of cotton, grain, and 
other stuffs. It was at first supposed that jute yarn 
could not be bleached, but this difficulty has been over- 
come; and as it is not necessary, owing to the nature 
of the manufactured goods, to produce high colours, the 
lower bleached goods are commonly made. Jute yarns 
are easily dyed, and are much used, both in single and 
twisted yarns. 

The consumption of jute in the United Kingdom has 
been almost stationary for over twenty years, and the 
trade has been mainly confined to Dundee and the 
surrounding district. 

On the Continent consumption has largely increased 
during that period, but by far the largest increase has 
been in India. The production of cloth in Calcutta has 
extended enormously, being now over four times what 
it was in 1884. 

The following tables will show the growth of the 
trade, and also the estimated consumption of jute for 
the past season, 1905-1906: — 
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Jute Batching. 

Jute was formerly imported in bales weighing 300 lbs. r 
afterwards increased to 350 lbs., and at the present time 
they average in weight about 400 lbs. each. The bales 
are now pressed for shipment by hydraulic power. The 
streaks caused by the pressing of these bales are very hard,, 
and are consequently somewhat difficult to open and split 
into workable size. In some cases the bales are placed 
under a steam hammer aud subjected to a beating 
process for a short time, the jute ropes which bind the 
bales being all cut except a few necessary to keep it 
together. Another machine is in some places used for 
this purpose; it is called a crushing machine. It consists 
of three crushing rollers made with blunt teeth. The 
rows of teeth in the upper roller intersect grooves in the 
two lower rollers, and the latter intersect those of the 
upper roller. By this means the strands are separated. 
Where neither of these means are adopted, and if the 
jute is not to be hand-batched, it is passed at once 
through a softening machine, to which we shall presently 
refer. From the nature of the jute fibre it requires to 
undergo a softening process somewhat similar to hemp, 
and it is necessary to spread thinly over it a mixture of 
oil and water, or some other suitable substance. This 
serves several purposes, amongst others making it 
pliant and workable by the machinery through which it 
subsequently passes. The proportion of oil and water 
varies considerably. The quantity of water varies 
according to the temperature and state of the atmos- 
phere, the time and mode of application, and the nature 
of the material under process. The quantity of oil,, 
however, does not vary so much as the quality, which 
is made lower for the cheaper material* used for heavy 
yarns. The water and oil are generally heated to ar 
temperature of, say, 90 deg. to 100 deg, Fahrenheit. 
In some cases the oil is applied cold, and some even 
use both without being heated. Whale and seal oil r 
with a proportion of mineral for cheaper yarns, is what- 
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is commonly used, but a great variety of mixtures may 
be found in use. The following, however, may give a 
general idea of the mixtures and proportions applied : — 



No. l. 
gallon whale oil. 
„ seal oil. 

„ mineral oil 

5 to 7 gallons water. 



a 

8 

I 

JL 

4 



For 1 Bale of say, 350 lbs. 
Fine Jute Yarns. 

No* 2. 
\ gallon whale oil. 
£ „ seal oil. 

\ „ mineral oiL 

5 to 7 gallons water. 



Coarse Jute Yarns. 
No. 1. 
1 gallon mineral oil. 
5 to 6 gallons water. 



No. 2. 
$ gallon mineral oil. 
5 to 6 gallons water. 



For a Batch of 1 9 Bales of 400 lbs. each. 
Fine Jute Yarns. 



No. 1. 
8 gallons whale oil. 
8 „ seal oil. 
3 „ mineral oil. 
100 „ water. 



No. 2. 
5 gallons whale oil. 
5 „ seal oil. 
4£ „ mineral oil. 
8 lbs. soap. 
100 gallons water. 



In the second preparation the oils should be mixed first ; 
then add the water heated with the soap. If properly 
mixed, this preparation should have the appearance of 
rich cream. 







No. 3. 


6 


gallons 


whale and seal oil 


10 


»i 


mineral oil. 


8 


lbs. 


soap. 


100 


gallons 


water. 



This is prepared in the same way as the preceding 
mixture. It is, of course, cheaper, but is more apt to 
make the cards dirty. 
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Hand-Batching. 

The system technically known as " hand-batching " is 
now seldom adopted, except for the finer qualities of fibre. 
In this system the jute is batched in the same way as tow, 
not only with the view of properly mixing the different 
varieties of which the batch may be composed, but in 
order that the oil and water may get thoroughly and 
evenly distributed over the whole. Besides this, the 
heat that is generated by lying in bulk softqjis the 
material, and makes it more pliable. Stalls, as in tow, 
should be formed for batching the jute, say, 10 feet by 
3£ feet. The streaks which fonn the bale should be 
sub-divided into 6 or 8, one bale thus comprising. 160 to 
180 of the smaller ones. Great care riiust be exercised 
when laying these streaks in rows to have the heads 
where the piece is doubled placed evenly. As each row 
is added, the oil is first spread, and afterwards the water, 
by means of a can. The distribution of the liquid in 
proper quantities is a matter of great difficulty, requir- 
ing, besides careful workers, cans of dimensions suitable 
to the requirements of the batch. The oil and water 
are sometimes applied in hand-batching without 
being heated. This plan may do very well in w r arm 
weather, and if the batch can be allowed to stand a 
sufficient time, say twenty-four to thirty-six hours ; but 
if the weather be cold, and especially if the time be 
limited to eighteen or twenty hours, the water, at least, 
is better to be heated. Great care, however, should be 
taken to prevent overheating while in the batch, as in 
this case the jute assumes a clammy nature and does not 
go through the subsequent processes freely. To prevent 
the heat passing off, the batch, after being completed, 
should be covered with a cloth. 

One of the greatest difficulties in the subsequent 
processes is the fluctuation in the condition of the jute, 
due to slow or rapid evaporation, owing to the state of 
the atmosphere and other causes. This must be taken 
into considerationin proportioning the water to the batch, 
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in order to keep the iute in such a moist condition as will 
cause it to work well in carding, &c. ; and precautions 
must be taken to keep it in a uniform state whilst 
passing from one stage to another. After taking a 
certain quantity from a batch, it must not remain un- 
covered during the night, nor, indeed, for any lengthened 
period, as the part exposed will lose a certain part of 
its weight by evaporation. For the same reason, if a 
batch is small, it should be well treaded, and, after 
covering, a weight should be placed on the top. 



Machine-Batching. 

As we have said, the great bulk of spun jute under- 
goes the process technically known as "machine- 
batching." The expense attending this process is less, 
and, independent of this, machine-batching is more 
practicable where large quantities are being daily used. 
A certain number of bales of the various qualities form- 
ing the batch are arranged alongside the softening 
machine. This machine varies in construction, the 
most common in use having 20 to 34 pairs of fluted 
rollers. The rollers are variously fluted, straight and 
spirally. Suitable pressure is brought to bear upon the 
top row. Various methods are adopted of spreading 
the oil and water from receptacles placed above the 
machine. The great object aimed at in the various 
contrivances is to spread the liquids evenly. The water 
is generally applied about the second or third pair of 
rollers, and the oil on the second or third pair succeeding. 
In some cases it is found advantageous to distribute the 
oil and water nearer the centre of the machine, in order 
that the first rollers may clean off" any loose root. The 
oil and water are heated in some cases by steam pipes 
passing through the liquids, whilst in others the oil 
cistern is heated by being placed inside the one con- 
taining the hot water. Ordinary water cocks are used 
for regulating the quantity, but, when the distribution 
takes place by means of rollers in troughs, the speed of 
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these, and consequently the quantity spread, may be 
regulated by the pinions driving them. It "is an impor- 
tant point to have the jute properly softened, to make 
it work smoothly in the preparing room, and prevent 
the yarn being hairy. The amount of softening required 
depends on the nature of the jute and the size of yarn 
for which it is intended. From the difference which 
exists between the root and crop end of jute it is im- 
possible, with the same amount of softening, to have 
both ends exactly alike, as in softening the root end 
.sufficiently the softer crop end would be materially 
damaged. Hence the great diversity of opinion as to 
the proper amount of softening the different sorts re- 
quire, and also in regard to the merits of the various 
machines in use. An appliance has been lately in- 
troduced to batch on the card. The jute goes first 
through an ordinary softening machine, having the 
water only spread over it. On coming to the breaker 
card the jute, before entering the shell feed roller, 
has the oil spread over it by means of a row of wires 
from which the oil drops, these receiving it from a 
roller revolving in a trough which can be supplied 
with any quantity required from a small cistern above 
the card. 

Besides the methods of batching already mentioned, 
many more may be found in use, according to various 
circumstances with which individual spinners have to 
contend. In the case of fine yarns, the parts of the 
jute to which much root is attached are removed after 
leaving the softening machine. This is accomplished 
in two ways. The most common way is to cut off the 
bad part by means of a large steel blade or knife, 
erected near the softening machine. The other method 
is by means of a machine called a snipper, which is 
similar to a teaser with a reversing motion. This 
machine is used principally for good warp yarns, and 
makes an end superior to the cut ends from the knife, 
but the system is more expensive. The jute is now 
tied up in bunches, the weight of which depends on the 
amount to be spread at the breaker. 
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Jute Carding. 



As comparatively little jute is used for making jute 
line yarns, it is necessary, owing to the length of fibre, 
as well as the coarse unsplit ends which are to be found 
even in the finer sorts, to put it through a breaker, in 
order to make it into jute tow, delivering it in a single 
sliver for the finisher card. (For particulars of construc- 
tion, also of finisher card, see page 211.) An inclined 
feeding sheet leads to the rollers upon which the person 
attending the machine spreads the jute evenly, and as 
the clock for regulating the amount to be spread is 
generally on the breaker the necessity for careful work 
is apparent. The root end is spread first, and the dis- 
tance the next piece overlaps depends upon the weight 
of fibre in the crop or top end of the streak. The jute 
is spread in pieces, and, if it has previously been hand- 
batched, great assistance may be given to the feeder if 
the pieces into which the jute is split for that purpose 
are made as near a uniform size as possible. Jute 
cards are fed by means of a single roller, termed a shell 
feeding roller, differing in this respect from tow cards 
which have two feeding rollers. The following will 
give an idea of the " setting " or distance between the 
various parts: — 



Distance between — 






Feeding roller and cylinder, - 


i 


in. 


Shell and cylinder, 


ito ft 


>5 


Feeding roller and shell, 


15 to 16 


w.g 


1st stripper and cylinder, 


10 to 13 


55 


1st worker, - 


7 to 10 


jj 


1st stripper and 1st worker, - 


10 to 14 


5J 


2nd stripper and cylinder, 


11 to 14 


5? 


2nd worker and do., 


8 to 11 


5* 


2nd worker and 2nd stripper, - 


11 to 14 


5) 


Doffer and cylinder, 


12 to 14 


}J 


Front roller and doffer, - 


10 to 14 


5> 


Top pressing roller and do., - 


If to 2i 


ins. 



208 FLAX, TOW, AND JUTE SPINNING. 

If the doffer delivers from below, the respective dis- 
tances between it and the front roller and the top pressing 
roller require to be reversed. 

The foregoing may serve as a guide, but variations to 
a considerable extent are necessary, owing to the dif- 
ferent speeds at which the cards are driven, the length 
into which the fibre requires to be broken, &c. Tin 
cylinders are placed below the rollers, under the card, 
for the purpose of preventing undue waste, and are 
driven from either the stripper or the worker. These, 
as well as wood covers, should have § inch of space be- 
tween them and the rollers. The pressing doffing roller 
is about 7 inches diameter, deeply scratched about £ inch 
apart. Wooden lags or staves are used on the cylinder 
and the other rollers. The workers, however, are 
sometimes clothed with leather filleting. Care should 
be taken to keep the pins on the cylinder in proper 
working order, by removing the staves, and having 
them refilled from time to time. No waste should 
be passed through a breaker used for warp yarns, or 
even through one used for light weft. The calculations 
in connection with cards are similar to those for tow, 
so that it is almost superfluous to repeat examples 
of calculations previously given, except to give a 
general idea of the speed and dimensions of the re- 
spective parts. 

We give here a drawing of a jute breaker card, 
made by Messrs Combe, Barbour, & Combe, Limited, 
Belfast, from which the following calculations can be 
followed : — 



Cylinder, 


48 in. dia. 


= 12-56 ft. 


circum, 


Feed roller, 


10 in. „ 


= 2-618 


>> 


Strippers, 


11^ in. „ 


= 3-01 


» 


Workers, 


8 in. „ 


= 2094 


5> 


Doffer, - 


15 in. „ 


= 3-927 


5* 


Drawing roller, 


4 in. „ 


= 1-047 


» 


Delivery roller, 


4±in. „ 


= 1-112 


» 
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Speeds, Pinions, &c. Speed. Oircum. toft^rffin^ 

-Cylinder, 

165 2 ^ U =180 x 12-56 =2260-80 

Feed roller, 

180x35x25x21 . ani ac , Q + QMA 

—a* — q- a — toTv— = 4-971 x 2-618= 13-014 
66 x 84 x 120 

Strippers, 



180x14 
20 
Workers, 

180x35x24 
78x120 
Doffer, 

180x35x24 
78x84 
Drawing roller, 
180 x 35 



39 
Delivery roller, 
180 x 35 
39 



= 126 x 301 = 379-26 
= 16-153 x 2-094= 33-824 
= 23-077 x 3-927= 90-622 
= 161-538 x 1-047= 169-130 
= 161-538 x 1112= 179-630 



Draft of Card by Surface Speed, 13-014 s 13-805 

^ al n • 66x84x120x41 -, QQA r 

Draft by Gearing, 25x21x39x10 13 ' 805 

Finisher Cards.— These cards are full circular for the 
finer sizes of yarn, and half circular for the coarser 
rsizes. Full circular cards deliver on the same side as 
the feeding roller. Half circular cards deliver on 
the opposite side from the feeding roller. Again, 
whereas half circular cards have generally only 
two or three pairs of rollers, full circular cards have 
four or five pairs. The sliver from the breaker may 
be supplied to the finisher cards either in cans or 
made into laps or balls, similar to tow. The latter 
method (forming the slivers into laps) is the less 
expensive, less waste being made, but is open to several 
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objections, one of these being the extra tossing the 
slivers undergo. The use of cans does away with this 
objection, but is not so simple, and, consequently, it is 
a matter for consideration which method is best suited 
for different places. It is scarcely necessary to point 
out that in either case slivers may break at the finisher, 
and this occurring with balls is certainly the most diffi- 
cult to set right without disarranging the other slivers 
on the balls and making waste. From the following 
an idea may be formed of the setting of finisher cards : — 

Distance between — 

Feeding roller and cylinder, - 
Shell and cylinder, 
Feeding roller and shell, 
1st stripper and cylinder, 
1st worker do. 
1st stripper and 1st worker, - 
2d do. and cylinder, 
2d worker do., 

Do. and 2d stripper, - 
3d stripper and cylinder, 
3d worker do., 

3d worker and 3d stripper, 
4th stripper and cylinder, 
4th worker and cylinder, 
4th worker and 4th stripper, 
Doffer and cylinder, 
Front roller and doffer, 
Top pressing roller and cylinder, 1 J to 

If the doffer delivers from below, the respective dis- 
tances between it and the front roller and the top press- 
ing roller require to be reversed. 

Tin cylinders are placed under the rollers, as in the 
breakers, and there snould also be between the rollers, 
and covers a similar space of $ inch. The draft required 
on jute cards is shorter than on those for tow, seldom 
exceeding 20, and not often below 12, an average for 
finisher cards being 15. We give here a drawing of a 





i 


in. 




ft 


^ 




15 


w.g 


11 


to 14 


if 


10 


to 12 


5» 


11 


to 14 


5r 


11 


to 14 


'f 


10 


to 12 


i» 


12 


to 14 


» 


11 


to 14 


5> 


11 


to 13 


5» 


13 


to 14 


J* 


12 


to 14 


if 


12 


to 14 


V 


13 


to 14 


ii 


13 


to 14 


9» 


10 


to 14 


# 5> 


n 


■to 2 


ins 
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Jute Finisher Card. 
(Messrs Combi, Barbour, & Combe, Ltd.) 
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jute finisher card made by Messrs Combe, Barbour, & 
Combe, Limited, Belfast, from which the following 
calculations can be followed : — 



Cylinder, - 


48 in. 


dia. = 12*56 ft. circum. 


Feed roller, 


4i , 


= 1-178 


99 


Strippers, 


15 


, = 3-927 


» 


Workers, 


15. , 


, = 3-927 


91 


Doffer, - 


15 


, = 3-927 


91 


Drawing roller, 


4 


, = 1-047 


91 


Delivery roller, 


H , 


, = 1-112 


99 

Surface Speed 


Speeds, Pinions, &c. 




Speed. Circum. 


in ft. per min. 


Cylinder, 








165 x 16 
22 




120x12-56 


= 1507-20 


Feed roller, 








120x40x25 









150x150 
Strippers, 

120x11 
24 
Workers, 
120x40x24x25x80x72 
76x54x88x96x110 
Doffer, 

120x40x24x25 
76 x 54 x 88 
Drawing roller, 
120x40 
76 . 

Delivery roller, 
120x40 

74 



= 5-33 X 1-178= 6-278 

= 55 X 3-927= 215-985 

= 4-349 X 3-927= 17-078 

= 7-974 X 3-927= 31313 

= 63-1 58 x 1-047= 66-126 

= 64-864 X 1-112= 72-128 



Draft of Card by surface speed, "cTotq = 1 1*488 

25 x 74 x 4 J # 



Draft by gearing, 
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A Driving Shaft. I 

B Bobbin Driving Shaft 
C Spindle Driving Shaft | 



Jutb Roving Frame. 
(Messrs Combe, Barbour, & Combb, Ltd.) 

D Counter Shaft ' I O Back Shaft I K Back Shaft 

E Cone Shaft H Front Roller, L Back Roller. 

F Traverse Shaft | J Back Shaft (Bottom). | M Back Roller. 
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Jute Preparing. 

The machinery for preparing jute is similar to that 
used for preparing tow. As jute yarn is heavier than 
ordinary tow yarns the machinery is coarser. Ma- 
chinery, however, adapted for jute may be used to- 
prepare tow for the same size of yarn, and vice versa. 

In jute preparing the drawing frames now principally 
in use are what are termed push bar or chain drawing 
frames. On page 221 we give a drawing of a patent 
push bar drawing frame made by Messrs Combe, Barbour, 
& Combe, Ltd., Belfast. These enable a much larger 
quantity to be put over per day than over the ordinary 
faller. In jute roving frames the faller is still used, but at 
the present moment a leading firm of machine makers 
is adopting the push bar also to the roving frame, and if 
they can do so successfully there is no doubt but that 
the faller in jute preparing will be done away with. 

Again, whereas wooden pressing rollers are used in the 
flax and tow trade, these are in the case of jute substi- 
tuted for fluked iron rollers for the heavier sizes, and 
iron rollers covered with leather for the lighter sizes. 
The drawing rollers, working with leather pressing 
rollers, may be scratched. The generality of machine 
makers make the drawing rollers of drawings and 
rovings on the irregular fluting principle, or what may 
be called fluted out of pitch. 

The various calculations in connection with the 
drawing and roving frames are exactly similar to those 
for tow and machinery already given. We give a 
drawing showing the arrangement of gearing for a jute 
roving frame made by Messrs Combe, Barbour, & 
Combe, Ltd., Belfast, and also an end view drawing of 
a jute roving frame made by the same firm, from which, 
on referring to flax preparing, the various calculations 
in connection with these roving frames can be followed. 
The weight of rove is denoted in the number of ounces 
per 100 yards, or in the number of yards per ounce. 
The most common calculations are for finding the weight 
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of sliver per 100 yards to be delivered from the finisher 
oard, or the weight to be spread on the feed sheet of the 
breaker card, either on one yard or during one round of 
the clock, which is driven from the feeding roller of 
the breaker. An example and explanation of the 
above calculations are given in " Tow Preparing." The 
following is a similar calculation for finding the weight 
to be spread on a breaker : — 

Weight of Hove required 7 ozs. per 100 yards. 

Draft on the roving, 7 Slivers into one, 1 

Do. 2nd drawing, 6 „ 2 

Do. 1st do., 5£ „ 8 

Do. finisher card, 16 „ 10 

Do. breaker, 15 

7x7x6x5-5x16x15 - KO „ - AA -, , , 

s — 5 — ^ — =-s = 152 lbs. per 100 yards to be 

2x8x10x16 r J 

spread on the breaker. We now ascertain the length 

of the clock to be, say, 25 yards in one round. 

As the weight required to be spread at the feeder, 

namely, 152 lbs., is for 100 yards, we have one-fourth 

of this amount for 25 yards, or one round of the clock, 

100 : 25 : : 152 = 38 lbs. to be spread in one round of the 

■clock. The quantity of waste estimated to be made 

before reaching the rove must be added in a manner 

similar to that explained in " Tow Preparing." Allowing 

8 per cent, for waste, we have , 00 _ ft = 41*3 lbs. to be 

spread in one round of the clock, and having already 

Ascertained this length to be 25 yards, we can, if 

41 x 3 
necessary, find the weight per yard thus, = — «*— = 1*65 

lbs., or 1 lb. 10£ oz. to be spread on each yard of the 
feeding cloth. 

From the nature of the jute fibre, especially if it be 
not well softened, it is very liable to run over the top 
of the gills. Provision should be made in the relative 
speeds of the falls and retaining rollers for the gills to 
pin properly. Unsplit root in the fibre will cause the 
same inconvenience, especially if the gill be intended 
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Patent Push Bar Drawing Frame. 
(Messrs Combe, Barbour, <fe Coiibb, Ltd.) 
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for finer work. The rising of the fibre above the gills 
is much more injurious in rotary frames than in spiral 
frames, owing to the greater distance between the rollers 
and the part above the gills in rotary frames. At the 
same time, root will cause the fibre to be raised up much 
more readily in jrotaries. One of the most frequent 
causes of bad work is the tendency the sliver has to lap 
round the roller. If jute arrives in a proper condition 
at the "preparing," and the rollers are kept in a 
thoroughly clean state, with a polished surface, this may 
be generally avoided. In some cases a pair of small rollers 
are fixed, between which the sliver enters on leaving 
the drawing and pressing rollers, and these prevent 
lapping. If too small a quantity of oil, or oil of inferior 
quality, be given to the jute, the sliver plates are apt to 
rust, and thus cause light slivers to break. Great 
attention should be paid to the relative speeds of the 
delivering boss and delivering roller. It is necessary 
to have sliver cans in a proper state of repair. 

The various calculations of draft and twist standing 
numbers for roving frames are exactly similar to those 
for flax or tow. The most common size of jute roving 
frames is that made for a bobbin 10 ins. by 5 ins. 

Jute Spinning. 

Jute spinning is in every way similar to tow spinning, 
the frames being suitable for either. As the sizes of 
jute yarn are generally heavier than for tow, the spin- 
ning frames are also coarser. The pitch of the spinning 
frames used for jute is from 3£ inches to 5 inches, and 
the yarns commonly spun on them are as follows : — 
Pitch. Size of yarn. 

3£ to 3| inches, - - - 5 to 7 lb. 

4 inches, - - - - 8 to 12 lb. 
4± to 4£ inches, - - - 10 to 20 lb. 

5 inches, - - - - 20 to 40 lb. 

Owing to the weak nature of jute, as compared with 
good tow, shorter drafts are required. From the length 
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and strength of fibre in the rove, the amount of bindingv 
and the proper place at which it should be most bound, 
may be determined. The tension just immediately 
before entering the tin conductors should be easy, 
without any strain. The rove should not be twisted 
more than is required to make it come off the rove in 
spinning, and jute rove will do with less twist than tow 
rove, owing to the moisture it receives in batching, 
which serves to hold it together. The mode of 
calculating the draft and twist standing numbers is the 
same as in dry spinning, the gearing being arranged in 
a similar manner. The short rules given in dry flax 
spinning for finding the draft from the weight of 100 
yards of rove, namely, multiplying the weight of drs. 
by 6, and dividing by the lbs. per spindle wanted, 
apply also to jute. If, however, the weight be given in 
ounces, we have first to reduce the weight to drs. by 
multiplying by 16. 

Example. — If we have 100 yards of rove weighing 

10 ounces, and require draft for yarn 16 lbs. per 

spindle — 

10 x 16 x -6 n j r , 

— Tn-rr = 6 draft. 

16 lbs. 

In light warps, say, 5 to 7 lbs., this rule will be found to 

work correctly; but in wefts, where there is not so 

much twist, the draft will require to be a little shorter. 

In heavy warp sizes the draft will require to be a 

little longer. In heavy weft sizes this rule will be 

found to work correctly. Another rule is given in 

" Dry Spinning " to find the draft without any addition 

to counterbalance the increased weight caused by 

contraction, leaving any percentage that it may be 

deemed necessary to add. 

Changing from one size of yarn to another may be 

done by proportion ; but, if the difference in the size of 

yarn be great, a relative allowance must be made for 

contraction by twist. In " Dry Spinning " is explained 

the way in which to change the drawing roller pinion 

if a suitable change pinion cannot be obtained, or if the 
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drawing roller pinion be the change pinion, to change 
also the stud pinion. 

The amount of spinning draft best suited to jute is 
shorter than in tow, although it will be commonly found 
that jute spinners use fully as long draft as flax tow 
spinners ; 7 to 9 spinning draft for 7 lbs. being quite 
common. 

The amount of twist given to jute yarns varies as in 
tow yarns. For 7 lbs. warp a common twist is at the 
rate of 8£ to 9 for 3 lbs. and for 12 lbs. warp and 
upwards at the rate of 8 to 8£ for 3 lbs. Wefts require 
less, say 7 lbs. at the rate of 6 to 6^, and heavy sizes 
at the rate of 5^ to 6 for 3 lbs. On reference to the 
twist table already given, the exact twist per inch for 
each size at these rates may be seen. Warps intended 
to be used double are twisted a little less than those 
to be used single, and spinners usually twist yarn going 
direct to their own looms a shade less than yarn 
intended for sale. 

We give here a drawing of a jute spinning frame 
made by Messrs Combe, Barbour, & Combe, Ltd., 
Belfast, showing the gearing, &c, from which the 
various calculations as to draft, twist, &c, may be 
followed on referring to " Dry Spinning." 



REELING. 

Reels for jute yarn are in construction similar to those 
previously described for flax and tow yarns. The 
bobbins are made to run perpendicularly or horizontally. 
When heavy sizes of yarns are reeled it is essential to 
have them evenly spread by the traverse motion. In 
consequence of the liability of jute yarn to vary in 
weight to a considerable extent, the yarn must be 
weighed at intervals to check the spinning of too heavy 
or too light yarns. If heavy spun yarn has to be 
counterbalanced in bundling by spinning yarn below 
the proper weight, it makes very uneven cloth, and in 
the case of warps the light yarn will damage its work- 
ing in the loom. When a new size has begun spinning, 
P 
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a few cuts, from say six bobbins, should be reeled as 
soon as possible, and any error in the weight checked. 
It is hardly necessary to mention that in reeling three 
cuts to ascertain the weight of the yarn, the weight in 
ounces will be found to correspond with the lbs. per 
spindle ; three cuts and one ounce being the one-six- 
teenth part of one spindle and one pound weight 
respectively. Faults which should be avoided are 
mentioned in " Reeling" in a previous part of this book. 
Knots are more conspicuous in jute yarn owing to the 
yarn being heavier, necessitating careful supervision to 
prevent improper ones. 

Within recent years the machine called the roll 
winder has been introduced by jute spinners, and it is 
now generally prevalent instead of reeling warp 
yarns to have them made into rolls by means of this 
machine, which is done from the spinning bobbins. 
These rolls are taken from the spinning mill to the 
warping department and warped direct, thus saving 
the process of reeling and of winding from the hank, 
with the corresponding decrease in waste, labour, &c. 
Weft jute yarns also are now made into cops direct from 
the spinning bobbin, and are sent to the factory in this 
state, and manufacturers buy from spinners cops 
and rolls, thus saving themselves the labour in each case 
of coping and warping from the hank. 

We append sketches of each of these machines, which 
are made by Messrs Combe, Barbour, & Combe, Ltd., 
Belfast. 



Bundling. 

Jute yarn is made up in long bundles on stools similar 
to those for dry spun yarns. These stools have 
generally only three pins on each end. A table that 
can be raised by a pinion and rack will be found very 
convenient, especially for heavy yarns. 
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Roll Winder. 
(Messrs Combe, Barbour, & Combb, Ltd.} 
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Cop* Winding Machine. 
(Messrs Combb, Barbour, & Combb, Ltd.) 
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Yarn Table. 



1 Thread 
100 Threads 
10 Leas 
20 Hanks 


= 


English Reel. 

3 Yards 
1 Lea = 300 
1 Hank = 3,000 •• 
1 Bundle = 60,000 .. 


= 


108 Inches. 
10,800 ,. 
108,000 
2,160,000 


1 Thread 
100 Threads 
10 Leas 
40 Hanks 


= 


Small Reel. 

1J Yards 
1 Lea = 150 ■. 
1 Hank = 1,500 ., 
1 Bundle = 60,000 .• 


= 


54 Inches. 
5,400 
54,000 
2,160,000 


1 Thread 
120 Threads 

2 Guts 
6 Heers 
4 Hanks 


- 


Scotch Reel. 

2} Yards 
1 Cut =300 
1 Heer = 600 m 
1 Hank = 3,600 •■ 
1 Spindle = 14,400 „ 


90 Inches. 

10,800 

21,600 
129,600 ii 
518,400 .• 


1 Thread 
120 Threads 

12 Leas 

16 Hanks \ 
and 8 Cuts J 


= 


Irish Reel. 

2J Yards 
1 Lea = 300 •. 
1 Hank = 3,600 

1 Bundle = 60,000 „ 


= 


90 Inches. 
10,800 * „ 
129,600 

2,160,00 
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Eighth Edition, Price 3s Gd; Post Free, Js 8d. 

A PRACTICAL TREATISE 

OH Tllti CUMSTltUUTKHt OF 

The POWER LOOM and the ART of WEAVING 

All Descriptions of Texture produced by Leaves of Heddlcs. Illustrated 
with Dliujrams. With Calculations and Instructions for the Production 
of Cotton, Woollen, Linen, and Jute Fabrics, 

By ALEXANDER BROWN. 



OPINIONS OF THE PRESS ON SEVENTH EDITION, 

"It is not surprising that ko valuable a test-book should run through so many edit iuns. 
For years it Iiuh been the guide and companion of the powerloom tenter and manager, as well 
as the instructor of the technical student. The various parts of the machine are described in 
detail, and reasons are tfivtn for the rotative position of the working parts to each other in 
such a manner as La make the study of the book highly interesting The description is greatly 
assisted by numerous diagrams, almost every page containing an illustration of some important 
piece of machinery. A very u^fiil chapter follows, dealing with the building uf the faetory 
and the arrangement of the looms, matte ra which in practice do not always get the attention 
they deserve. In that portion of the book which deals with thE art, or weaving, the subject is 
treated in the same clear and exhaustive manner as iti former editions/ 3 — Th$ Dundee 
Advertiser. 

"Mr Brown takes the powcrdoom as it is known in Fife and Forfar shires ; and while he 
describes its caiiunnn form ami fittings, he sets himself to discover the most convenient and 
economical vrayi in which these may be set or shaped. .... Descending Co the smaller, 
yet all essential, details, he guides the mechanic and loom tenter to the causes which produce 
irregular or obstructive movements, explains the position oi the first and second motion shafts, 
the best forms of shedding cams, the true shape of Lhe cone and iron used in the picking 
operations, the length of the picking arms, and the duration of the rum The lay T with ail its 
details of box, protector, race, &c, are fully discussed. The regulation of the uptake or 
shotting motion, with the simpler calculations connected therewith, are fully explained. To 
the tyro in loom tuning the paragraphs on trimming will be found very useful, as will also the 
few hints given us r.o drawing Lbt: threads: of the warp for plain, twill ed, or diapered good's. 
The little book must prove a very useful manual to those who arc entering the business of 
loom-tending, or of weaving by power— the more especially since it is the fashion now; u lays 
to pick up the mere mechanical operations, and to give a clear offing to the principles Which 
underlie all machine movements/' — Duitfurtntitie Front. 

"From its mutter uml its diagrams we can readily understand how invaluable its informa- 
tion must be to practical workers aL the loom. The merit of the book, independent of the 
many good things we could conscientiously emphasise in its favour, must command for itself 
an extensive circulation. In its present revised state it is certain to be appreciated and con 
suited by old friends and introduced mayhap to many new one too."— Belfast Newt Letter. 
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ESSAY ON THE 



DISC AND DIFFERENTIAL MOTIONS 

As applied to Messrs FAIRBA1RN, KENNEDY, dc NAYLOR'S Roving 
Machine, with Rules and Calculations for the Bobbin as a Follower and 
Leader, and its adjustment to any size of Rove; the Scroll and how to 
make it, &c. 

By Joseph Hovel l. 



This ttgsay was published liy rapiest, in the hope that Ij> its perusal the Fatrbairn Roving 
Maeltin. mfrht become us easily understood as any other less complicated maehine employed 
in the sj.ii i nil i- i rode. Any apprentice with a knowledge of reading 1 decimal values on the 
com u hi pi finjt rulti may now become able, with a. little patience, to make himself thoroughly 
master of this complicated machine. 

OPINIONS OF THE PRESS ON THIRD EDITION, 

11 Mr Howl] treats bin subject with great minuteness, rind shewn a perfect familiarity with 
every detail of this moat wonderful and complkattd motion. . . . He gfivfcs Hi all the 
rules tor the mli-iiiatlons and for the construction of the motion, [mints out the difficulties of 
getting it to work accurately, an 1 shows how to get Over them, mid with the assistance of his 
excellent diagrams makes the subject perfectly dear to the reader. . . . Of all the 
mechanism employed in Has and jute manufacture, the differential motion of the roving frame 
is at Once the most complicated, the most delicate, and the most interesting, and it has always 
been the great pnzsl® to every young mill mechanic in publishing this essay Mr Hoy ell has 
doim a £reat service to every mechanic and foreman engaged in rlax or jute spinning , . . 
The iiitHligcnt reader <»f Mr IIo\ ell's uss-i> should have no further difficulties with the roving 
frame, and I he young mechanic who carefully studies it will have mastered one of the great 
median Ha 1 principles.- LHitttitA Ail>:crti>.-r. 

" Tin peculiarities of the disc, the relative motions of the fly, bobbin, and drawing roller, 
the BBtenLlaJ features of the snail or scroll and its/descent on the disc, and cognate matters are 
ably ih ;lM. with l whilst, practical instructions are given as to the 'differential,' how to put the 
twist on, &c. Many rules Fur diameters* of disc and bobbin., to find the twist, calculations, &c, 
are also supplied. The Second part describes the bobbin as a leader, with rides and calcula- 
tions given to change the J ire.^oint; roving, t.he bobbin beintj a follower; the scroll . iinprove- 
ments in the machines -id disc, and differential motion on the roving frame." — The 
Maiwfttcia><f. 



Second Edition, Price £v (kl; Post Free 2s 7kL 

The Practical Manager's 

SLIDE RULE COMPANION, 

Beintx a Treatise on the Engineers* Slide Rule adapted to mill and Factory 
Calculations. Embracing both Spindle and Lea Yarn Changes; also a 
varied selection of Important Problems and Solutions. 

By Joseph Hovell, Dundee, 
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OPINIONS OF THE PRESS- 

UovelVg present production comes rd an Opportune time, when the necessity for 

irk hlu^i niLLiln/matu'ul problem*! rapidly hay heroine essential to success* We have 
a -:l\ uijlj that it will be found a really useful companion in the bands of mill and 
.i ui ra, engineers, arid Others requiring an aid of thu ldnd. JJ — Ktupitirr andiron 

of this work is already favourably known as the author of an essay on the 

1 differ initial MoLfona. Those who remeniher his hieid exjiosifion ol th at subject will 

DonUdonne in hi* satisfactory treatment of the Slide Rule, and the uses that can be 

II k'\ tile calculations. I'or those who prefer to make their calculations by this 

nt, (.sr who desire to make ai'miaintanee with its capabilities, we can confidently say 

dn nut know a better source to wliieh Miev can go to acquire IL"— Textile 
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REFERENCE TABLES 

FOR FLAX, TOW, AND JUTE SPINNERS. 

By PETER SHARP, 

(Chiefly extracted from, " Flax, Tow, ajsd Jute Spinning") 

Showing the Twist for Wet and Dry Spun Yarns ; the Weight in 100 Spindles 
or Bundles j ami the Materials required, with vg na Waste Percentages. 



Proportionate Prices for v 

Showing at a glance the Pric 
reekoucd in Exact Proportion 
Yard j expressed in Pence and 
Revised, Price la Gil ; Po&r 

M 'Master's Cloth 
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remain* 1 *■/ 



of Cloth. 
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Calculations Carefully 
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Jute anu Mn«n »wt?aving 3 by WgqdhouSE unci Milne. 

Part L— Mechanism. Price, Post Free, HJa ; Abroad, lUs 0d. 
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os ; Abroad, 5s Gd, 

The Theory and Practice of Jute Spinning. 

By William Lecuatt. Price 10s Gd, Post Free, 11^ ; Abroad, 11a oM. 



The Theory and Practice of the Art of 

Weaving 1 Linen and Jute Manufactures by Power Loom, 

Uy William Lkugatt, Part I. — Letterpress; Part }1, — Diagrams* 
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